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QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions carefully before attempting questions.

There are EIGHT questions divided into two SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Question No. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission certificate which must
be stated clearly on the cover of this Question-cum-Answer (QCA) booklet in the space
provided. No marks will be given for answers written in medium other than the authorized one.
Wherever any assumptions are made for answering a question, they must be clearly indicated.

Charts/Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the answer book must be clearly struck off.
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1.(a)

1.(b)

1.(c)
1.(d)

1.(e)
2.(a)

2.(b)

2.(c)

3.(a)

3.(b)

SECTION “A’

What is meant by Statistical Quality Control (SQC) ? What is its main purpose ?

Give its uses. Also mention different tools for SQC. 10
What are the different methods for determining Reliability ? Explain any two of
them and also give their merits and demerits. 10
Explain different steps in the preparation of Control Charts. 10
Give any three definitions of Operations Research. What are the advantages and
disadvantages of operations research models ? 10
What is Linear Programming ? Give its advantages and limitations. 10

Explain Double sampling Plan and develop expression required for drawing OC
curve in Double sampling Plan. 15

Explain the procedure for drawing the 5-points A S N curve for the sequential
sampling plan. 15

In welding of seams, number of defects that were identified in one seam each hour
are given below :

2-1-2013

6am |7 am (8 am |9 am | 10 am| 11 am |12 noon lpm |2 pm |3 pm |4 pm |5 pm|6 pm

2 4 7 3 1 4 8 9 5 3 7 11 6

3-1-2013

6am |7am |8am |9 am |10 am | 11 am |12 noon lpm |3 pm (4 pm |5 pm

4 9 9 6 4 3 9 7 4 7 12

Draw the control chart for number of defects and give your conclusidn. 20

Four counters are being opened on the frontier of a country to check the passports
and necessary papers of the tourists. The tourists choose the counter at random.
If the arrivals at the frontier are Poisson at the rate A and the service time is
exponential with parameters A/2, what is the steady state average queue at each

counter ? 10
Solve the following game problem graphically : 10
Player B— I II 11 v
Player Al
I 8 5 =7 9
I -6 6 4 -2
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3.(c)

4.(a)

4.(b)

4.(c)

5.(a)
5.(b)
5.(8)

A cement factory manager is considering the least way to transport cement from
his three factories A, B and C to depots P, Q, R and S. The weekly production and
demands along with transportation costs are given below. What should be the

distribution programme ? 30
Factory Depot P | Depot Q Depot R | Depot S Production
A 10 8 T 500
B 12 15 6 10 500
C 8 10 12 14 900
demand 700 550 450 300

A truck owner finds from his past records that the maintenance cost of a truck
(whose purchase price is Rs. 30,00,000) during the first 8 years of its life and the
resale price at the end of each year is as follows :

Year 1 2 3 4 5

Maintenance

Cost (Rs.) 360000 | 480000 | 600000 | 720000 | 840000| 960000 |1080000 | 1200000

Resale Price

(Rs.) 2000000 | 1500000 | 1000000 | 800000 | 700000 | 600000 | 500000 | 400000
In which year is the replacement due ? 10

What is Assignment Problem ? With usual notation give its mathematical formu-
lation. Compare this with Mathematical form of Transportation Model. 10

Solve the following LPP :
Maximise Z = 8x; —4x,
Subject to
4x, +5x, < 20
—x; +3xy = 23
where x; = 0 and x, is unrestricted in sign. 30

| SECTION ‘B’
Define Time Series. Write its components and explain them. 10
What are the different measures of Mortality ? Explain briefly. 10

What is cost of living index numbers ? Mention the main steps in the construction
of cost of living Index. What are its uses ? 10

a-bri-m-tubb 6



5.(d)

5.(e)
6.(a)

6.(b)

6.(c)
7.(a)

7.(b)

7.(c)

8.(a)

8.(b)

8.(¢c)

8.(d)

What is Validity of Test Scores ? How you will calculate Validity ? Also make

comparison with the concept of reliability. 10
What are Hospital Statistics ? How they are useful ? 10
Complete the following Table : 25
Age i”. lx dx q}f px LX T.I ES
years

11 12000 |? ? ? ? ? £

12 8000 |? ? ¥ ? 7 e

13 6000 |7 3 ? 7 ? ?

14 4000 3000 |? 7

Explain the Logistic growth curve for the population growth. Give any two
methods of fitting the Logistic Growth Curve. 15
What is the problem of multicollinearity ? What are its consequences ? 10

Briefly explain the Schematic representation of the BOX-JENKINS methodology
for time series modelling. 20

Explain any three main sources of demographic data mentioning their limitations
and uses. 15

Write briefly on methods of collecting Agricultural Statistics in India. Also
mention its shortcomings. 15

Clearly explain the following fertility rates and also give their advantages and
disadvantages :

(1) Crude Birth Rate (ii) General Fertility Rate and (iii) Age Specific Fertility

Rates 15
Explain how Fertility can be estimated as an application of Stable Population
Theory. 10
Show - that Marshall-Edgeworth Index number lies between Laspeyre’s and
Paasche’s Index numbers. 10
What is CSO ? Explain and mention its main functions. 15
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SECTION ‘A

Describe a° CUSUM control chart. Compare this chart w1th a Shewhaﬂ chart with respect to

_ performance. How is a V-mask useful in CUSUM charts 7. o _ T 10

Let { Xy n=0,1,2, } be a Markov chain on the state-space {a b c} wnth initial probab:hty

e
S mhow|—
O whv,

Wi sl—
.-
b |

Compute .

) P,[Xl =b, X;=b, Xy =b, X, =a, X; =_C|X'0 =_a]. )

r

"_'(ii)-_ P’[Xxib,'fzibs){;ﬁ];- o xo—l

. _ s :' o e i 'c-drn'-njuub'_b



L.(c)

1.(d) -

' 14e)

2.2)

2.(b)

2.(c)

3.(a)

3.(b)

Discuss the estimation of the parameter of exponential distribution in case of time censoring. 10
To a single server queuing system, the arrivals of customers are according to a Poisson process
at the rate of 2 customers per hour. The service time has exponential distribution with mean service
time of 12 minutes per customer. The steady state probability distributicn ( pn)_ for the number of
customers (n) is given below :

" 7 0 | 1 2 3 4 5 6 and above
p, 008 | 01 0-4 o2 | o2 | o002 | o
Compute

(i) the expected number of customers in the system and in the queue.
(i) the mean waiting time in the system and in the queue. ' ' 10

Describe a two-person zero-sum game and explam mini-max, max-min and net values of a game.
10°

' Explain the concept of sequential samplihg plan for attributes and obtain the'average sampling

number function of a sequential sampling plan for testing the hypothesis
H,: B =, against the alternative hypothesis - -
H, : p=p, in sampling from a population with density function f{x, B). 15

State and prove the necessary and sufficient condition for the existence of a saddle point in a two-
person zero-sum game. - ' |

Find the value of the game

Player B -

9-3 1 8 0

} 2 43 38
56 221 20

Define and explain the following terms :
(1) Rellablhty function
(i) Reliability of a series systém
(iii) -Reliability of a parallel system .
The mean life of a component is 100 hours. If you want to build a parallel system having a mean life
of 200 hours, how many components would be required conmdermg a constant hazard model ? 15

" For an (M/M/1) : (00/FIFO) queuning system, derive the set of steady-state difference equations

and hence find the solution of the system. In a supermarket, the average. arrival rate of customers
is 5 every 30 minutes. The average time it takes to list and calculate the customers purchases at
the cash desk is 4-5 mmutes and this time is exponentially distributed. '

(i) How long w111 the customers expect to wait for service at the cash .desk ?

(i) What is the probability that the cashier is working ? - - 15
Describe the principles on which a- control chart is based What is the concept behind the use of
3-C limits in statistical quality control ?

Control on measurements of pitch diameter of threads in aircraft - fittings is checked with
5 successive items measured at regular intervals. 8 such samples are given below :

c-drn-n-uubb | _ . ' 6



3.(c)

4.(a)

4.(b)

4.(c)

5.(2)

5.(b)
5.c)

5.(d)
5.(e)

U

(Values are expressed in units of 0-0001 inch)

Sample Measurement on each item of 5 items per hour
46 . 45 C 44 43 42
2 41 41 45 42 4l
3 40 C 40 43 42 . 40
4 42 43 43 42 « 45
5 42 . 44 47 47 45
6 39 46 45 42 -4
7 46 . - 44 41 40 45
8 - 40 45 | 43 40 39
Construct the X - R chart and ‘comment on_the process control. 20

Discuss the inventory model with instantaneous stochastic demand with continuous replenishment

" unit and obtain the condition for finding the optimum inventory level. 15

What do you understand by the term “Sensitivity Analysis” ? Discuss the effect of variation in the
resource vector b in the linear programming problem with set of constraints

AX = b. ' ' .

In the problem

Maximize ,Z'= ~xy+2xy—x3
subject to 3xy+xy—xy = 10
: ) X tAxy+xy Z 6
Xytxy =4

X, x2,x3,0

: dlSCUSS the effect of discrete change in the component b, so as to maintain the .optimality of the

current optimum sotution. 20 .
Explain the terms

(1) Acceptance qualitylevel . (i) "LTPD (i) Consumers’ risk
(iv) Producers’ risk _ (v) OC curve ’ 10

Suppose that the purchaser and the ender agree that a defective rate of 10% in a ot is satisfactory.
For the sampling plan (N = 20, n = 5, ¢ = 1), determine the probability that a lot with this per cent
(1.e. 10%) defective, will be accepted. Also determine the said probability if the sampling plan
happens to be N = 100, n = 5, ¢ = 1. Which of these two_sampling plans seems better and why ?

20
SECTION ¢

Let €,, €., ... and & be independent variables wn.h zero mean and unit variance. Considering

;= ab+e, —o <<, show that the process is stationary with correlogram
' a ' ' 10
p - p - ana = e . . . ’ .

! 2 l+a ‘ -
What is validity of Test Scores ? How you will calculate wvalidity ? Also make comparison w1th the
concept of reliability. 10
Define index numbers. Discuss their uses and limitations. : ' 10
Describe a method of fitting trend by logistic curve. ‘10

" Why the gross reproduction rate (GRR) and net reproductmn rate (NRR) are con51dered as refined
" measures of fertility ? '

Assuming that the ratio of female babies to. total birth is 48-8 per cent compute the gross

reproduction rate for the following data : . 7 ) 10
"Age group 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Fertility raté per | | . :
thousand women 19 173 253 201 157 67 9

7 . E c-drn-n-uubb



o.a)

6.(b)°

6.(c)

7.(a)

7.(b)
7.(c)

8.(a)

8.(b)

8.(c)

Fill in the blanks in'a portion of the life table given below : ' : o 20

- Age in ycafs I8 d, | " a, P, L, T, - E, -
4 95000 500 L7 9 9 4850300 2
I 400 - 9 9 7 ? ?

Following are two. sets of indices one with 1960 as base and. the other as 1970 as base :

Year 1960 | 1961 | 1966 | 1968 | 1970 | 1971 | 1972 |- 1973
Index (O1d) .| 100 | 110 | 115 | 125 | 150
Index (New) | ... R 100 105 | 120 130

'Splice the new series to old series, so as to have a continuous series from 1960. Also splice the

old series to new series so as to have a continuous series from 1960, . 15

Given below is the data regarding deaths in two districts. On the basis of the given data calculate

the standardised death rates. Give your comments, ‘ . _ 15
Population (00 .| Number of deaths (¢I1)] Age Distribution of
Age Range  1——— P B Standard 1000
' | DistrictA | DistrictB District A | District B ;
0-10 2000 1000 50 20 .. 206
10-55 | 7000 3000 75 | 30 583
55and above | 1000 | 2000 | 25 40 211

For estimating simultaneous linear system of equations, how would you use the following methods
of estimation and why ?

(1) Indirect least squares (ILS) method ]

(i) Two-stage least squares (2 SLS) method. ' ‘ 20
What is meant by intelligence quotient (1.Q.) ? Describe the procedure and tests for measuring it. 15
Elucidate ARIMA (p, d, ¢) representation of a time series.

For an autoregressive scheme X, = aX,+ b+ €, show that the correlogram is given by V= aF,
where k is the order of the serial correlatlon Also, show that the correlogram is decreasing

exponentially for 0 < g < 1. - : 15
Explain the time reversal and factor reversal tests of index numbers Examme whether Laspeyre’s
and Paasche’s index numbers satisfy these tests. 15

What do you mean by stable and quasi-stable populations 7 Stating the -basic assumptlons of stable

population theory, derive three basic equations which provide mformahon about the intrinsic growth. .

rate, birth rate and age distribution of the population. ' ‘ 20
Explain the terms o ’ '

(1) summation $core as a function of ablllty

(ii) percentile scores

(iify Z-score. :
Describe how T-scores are to be found when we are g1ven test scores in the form of a frequency
table. . ; - . 15

c-drn-n-uubb _ - . 8
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STATISTICS (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in medium other than the authorized
one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Charts/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a

question shall be counted even if attempted partly. Any page or portion of the page left blank
in. the Question-cum-Answer Booklet must be clearly struck off.
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—A / SECTION—A

I. (@) uil&rifa Tjdfli fobom % %fom’'a » mmv 30Tfom ael3geftim %
HKCwm &\

Explain the term ‘control’ in connection with Statistical Quality Control.
Distinguish between Process control and Product control.

(b) (i) 3TO I (i) TR NI ~ (i)
'RRT ANCTANE INEATEA 3IRN ‘STRtfe %
|
Define (i) Type | censoring, (ii) Type Il censoring and (iii) Random censoring.
Describe the situations in which they may arise, either by design or due to
experimental circumstances,

(c) 3ITRM™ 3 ftHfafact % Ygrat ~ *

(iii) n
In the context of a rectangular game, give theconcepts of (i) payoff matrix,
(i) pure strategy of players and (iii) mixed strategy ofplayers.
(d) (M/M/1) : (o |FCFS) tfif>te | % fan,to
(i) ‘tera3 n Wi
$/ Savfran
(i) teR 3 M TOT
For a (M/M/1) : &]|FCFS) queue system, compute—
(i) expected number of customers in the system;

(i) expected queue length;

(iii) .expected (average) waiting time of a customer in the system.

(e) f*m % TN IKT Mfad ~Teft fete WFRF* T £?

Mention the importance of sensitivity analysis. What are the different problems
that are resolved through it?



IV' CAREERINDIA

@ ~ N BfPR%RT  ATTAN $ LTPD PYT (ii) AOQL #3R1™ % %tr
3nrl % P<u 3t
State the single sampling plan for attributes. Explain Dodge-Romig system of
determination of plan parameters for (i) LTPD plans and (ii) AOQL plans. 15
(b) “w n %’ 3 arc?-m f? fm*\ non 3
irti ~stto to*w wm t? srite (Sfc™n) (Hifcfei)
n rafo srgra aNrat <er utof 7] <& (i) ~ ft

What do you mean by “process is statistically controlled”? How to detect lack of
control using a control chart? State the control limits for fraction defective
control chart when population proportion is unknown and sample sizes are

(i) fixed and (ii) variable. 15
€y tot % ‘jficHcMd ~ N n (ij fArtrcn ar
(i) M)ddi ~ w i n AT i % vrifa M tf~i firat
~  h(t) f~Addl =

Define (i) the reliability function and (ii) the failure rate function of a random
variable denoting lifetime of a component. Establish the relation between them,

if any. Prove that if h(t) is the failure rate function, then JQ h{t)dt =< 20
@ m cnn A tfasp MPRMm 3 ()M\-*["m U wt % sraf
wmé&\ AN wm ~ A :
32| +d4iWl Z = 3xj +2x2 +5x3
ft

Xj +2x2 +x3 2430
3Xr+2x3 460
3Xj +4x2 420
X, X2,x3£0

Explain the meanings of (i) basic solutions and (ii) feasible solutions in a linear
programming problem with m conditions and n variables. Using simplex

method, solve the following linear programming problem : 15
Maximize Z =3xj +2x2 +5x3
subject to
Xj +2x2 +x3 5430
3xx+2x3 460
3%xj +4x2 420
XA x2, x3 £0
(b) mfn sfa n %mi to zwm n
Discuss Economic Lot Size model with constant demand and variable order
cycle time. 15

3 [P.T.O.
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Ancrin iter M7t n JR> RHM m YR NNihi *th

Youx? ¥ m ~ 3~nfA ifato 1, y"iRid to 0-25to cntern
3 Innf -TF 3Tte” STATWIT ?t1 !teiq 3 Menf” n % TFft-
3&m wften -ty  terc 3 yNRid m i M

Consider a single-server queue system with Poisson input and exponential
service time. Suppose the mean arrival rate is 3 calling units per hour, the
expected service time is 0-25 hour and the maximum permissible number of
calling units in the system is two. Derive the steady-state probability
distribution of the number of calling units in the system and also calculate the
expected number in the system.

TR cfft sms f, Jlcfo 1000 wt TTM % WT, -&m N TO
g NN % *TT« W N M M
$/ Wcett fAFT 3 #!

Let there be three components with independently and exponentially
distributed lifetimes each with mean 1000 hours. Find the mean lifetime of
(iy the series system and (ii) the parallel system of these components.

‘focR 3 3tn 1?7 M 1 tot 3 Tci Tnfa% N N
fete N N to%frsRT n n

<Hid
n h h ™M *5
s 25 55 60 45 30
g2 45 65 55 35 40
g3 10 35 45 55 65

£4 40 30 70 40 60
E5 55 45 40 55 10

What do you understand by an assignment problem? Mentioning the different
steps of solving an assignment problem, find the solution of the following
assignment problem :

Tasks
w 25 55 60 45 30
Ez 45 65 55 35 40

Employees g3 10 35 45 55 65

g 55 45 40 55 10

& .92/?"?/42 4

2C

20

15
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M NN N Ap-~n ?? arrjiM~
W N~ W %fr, AMddH 3ff& WI SO 3T5 "m ~ 'RTCR™Y T8if % Wp ™ THH

What are the different costs involved in an inventory model? Obtain the
formulae for optimal order quantity and optimum variable inventory cost for
the inventory model with constant demand and instantaneous supply. 15

Tans—B / Section—B

n JC n 3TO TifteH
cr <HdHl <> f |

Explain the difference between Paasche’'s and Laspeyres’ index numbers.
Check whether they satisfy the time reversal and factor reversal tests. 10

TO M i&l# f?27 3R TrfteM
1? to M n n sfarcft

What are the objectives of analyzing seasonal movement in a time series?
How does it differ from the cyclical movement? Describe the method of simple
averages to deseasonalize a time series. 10

(i) WPH1 % (i1) NFPRHT % 31tTM %3~ ~

W T A

Explain different (i) methods of collecting census data and (ii) types of error in
census data. 10

TR 3 ~NC19RT ca n
Discuss registration of vital statistics in India, stating its uses andlimitations. 10
W&z 3 n NN W?2mT AN to<wi Wi n

tflZi t?

Explain clearly the term ‘scaling’ as used in the problems of scholastic

achievement. How does this scale differ from ordinary metrescale? 10
HRT 3 Witft % MR rkn " BWiRI

Name any two central statistical organizations in India and explain their
functions. 20
OLS STTAT ~ARI 3 wnte! erf 3T d<d » A"\ I A4 o I A

3H3'mdI n

Explain the need of weighted least squares estimators over OLS estimators.
Describe the models in which this is required. 15

5 [P.T.O.
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% s Z-

Iv‘I}AIIEEIIINIlIA
TO % 1980-81 $ 1986-87 % fan 3ITI3 ('000 3) -

1980-61 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87
3mm . 125%5 136*1 142*9 158*3 171*3 197*7 200*8

AMm ~  T&ISHHT n # UIO

India’s imports (in '000 crores) for 1980-81 to 1986-87 are given below :
Year : 1980-81 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87

Imports : 1255 1361 142*9 158*3 1713 197*7 200*8

Fit a linear trend by the method of least squares, and plot the observed values

and trend values in the same graph paper. 15

sfljj 's&m  (asfr) wm (TFR)

3y WF 3) s# 5 m (000) 3F## w&n
15-19 200*6 4227
20-24 1735 26099
25-29 161*7 32844
30-34 160*9 23449
35-39 1557 11588
40-44 125%6 2071
45-49 876 122

Compute Age Specific Fertility Rate (ASFR) and Total Fertility Rate (TFR) from
the following table : 15

Age group (in years) Female population ("fO00) No. of live births

15-19 200*6 4227

20-24 1735 26099

25-29 161*7 32844

30-34 160*9 23449

35-39 155*7 11588

40-44 1256 2071

45-49 87+6 122
cfffafes ~sf % % W\ tmw ii n m$m\ N
Explain the method of population projection using logistic curve. State its
limitations. 15
wtp? mf"Rto-siTSR wfcn ~ m wmn ft ~ fte w* W* ot
teRFte % ft*n 1 ~sRFfhrm ~ ~ ftsrofoRn

XT3N 1?2

Obtain the general Spearman-Brown formula and explain how it is used for
estimating reliability by the split-half method. What is the effect of increasing
the length of a perfectly reliable test on reliability? 20

42 6
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8. (@ ttim ~ wn Trast 3R or N osrMfAn A
% N ONFCTT t
Tmzft&isr tit &
(M%) £00) ('00) (Taft 100000)
15-19 157670 4632 5806S
20-24 147624 14443 55870
25-29 124200 14058 52981
30-34 105865 8329 48963
35-39 89264 4036 44146
40-44 77887 2158 39154
45-49 61161 689 34198

A (GRR) A~ "MHYMAH” (NRR) AT 3#WT '#f~ N 32t £rr o/

The following table gives the number of female births classified by age of
mothers and survival rates of mothers :

Age of mothers Female population No. offemale Survival rate

(in years) ('00) live births ('00) (per 100000)
15-19 157670 4632 58065
20-24 147624 14443 55870
25-29 124200 14058 52981
30-34 105865 8329 48963
35-39 89264 4036 44146
40-44 77887 2158 39154
45-49 61161 689 34198

Compute Gross Reproduction Rate (GRR) and Net Reproduction Rate (NRR),

and draw your conclusion. 20
(b) n % sntrrc N 3w
w N 3 tei MNenl? A woiNi

What is the difficulty in ranking individuals on the basis of total of raw scores
on different tests? How to overcome this difficulty? Explain linear derived

scores in this connection. 15
© 3#b] ([0 No«r
3r3r? m
M) (f*)
1 3-68 240 290
2 2-25 174 161
3 0-42 135 165
4 018 128 173
5 005 133 105
6 019 147 180
infer ot smiK

VSrKZA-T?/?/#142 7 |P.T.O.
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The following data relate to the wholesale prices of six different cereals in
January and June of a year :

Cereals Weight Price in January Price in June

(in f) (in f)
1 368 240 290
2 2-25 174 161
3 0-42 135 165
a 0-18 128 173
5 005 133 105
6 0-19 147 180

Calculate the index number for June with January as the base by weighted
aggregative method. 15

8 SB6—40
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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting
questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be
attempted choosing at least ONE from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly
indicated.

Charts/ Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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| us A
SECTION A

FreferRaa vl weAt @1 sW g

Answer all of the following questions :

(a)

(b)

(c)

(d)

(e)

forell ATamTd TEET % TH B o IMEIcd % [T SeRge qUl WiW Yidey
1 Farze qo1 frg Hifs |

State and prove a necessary and sufficient condition for the existence of
a solution to a transportation problem.

31y qdieror uEneT % wed U wvgaRia aun fod T=nT % Hed Sfa Sdrsy |
Differentiate between a censored and a truncated experiment in the
context of life testing problems.

A sraEanett 1, 2 3 3 aUT IR e ny = (0+7, 0-2, 0-1) AT TH HhE
e § FrefaRaa dseHen wiehdr 3o % U g W,
P[Xg =2, Xg = 3, Xy = 3, Xy = 2] &1 4 A HIT :

Oals =i0-6 0 04
06/ 10:25 50:2
03 04 03

Given the following Transition Probability Matrix of a Markov chain
having three states 1, 2 and 3 with initial distribution ©y = {0-7, 0-2, 0-1},

find the value of P[X5 =2, X, =3,X; =3, X, = 2] :

01 05 04
0:617 052 E 02
03 04 03

e gldesl EEa (ASN) qen frad = e (AT &1 8 2 Tehel Ifa==d
AT & foru gehl o <61 farfer =t @wemsT |

What are Average Sample Number (ASN) and Average Total Inspection
(ATI) ? Explain the method of their calculation for a single sampling
plan.

fafafaa e Tum wmen & fou gfegwen () = faRay o 38
& Trepifere
Sfeepariertor hIfST W = 2X + 3Y + 57
3id 10X + 9Y + Z < 10
X+Y+Z7Z=230
9X + 2Y — 47 > 80
Xo Y. 7210

10x5=50

10

10

10

10

M-ESC-D-STC 2




For the following linear programming problem write the dual problem
and solve : 10

Maximize W = 2X + 3Y + 5Z

subject to 10X +9Y + Z <10
Xty 1 7= 130)
9X + 2Y — 47 > 80
XY, Z=20

Q2. (a) Rew Tum GEEn (LPP) & §ed #, Tai () U g, (i) GETd &, qe
(iii) SFTYse B 1 giefiE e | guise & fohedt LPP % |t gamma &l
1 HY=T Th o 9= g1 2 |
In the context of linear programming problem (LPP), define the terms

(i) basic solution, (ii) feasible solution, and (iii) non-degenerate solution.
Show that the set of all the feasible solutions to an LPP is a convex set. 15

(b) = ST R K orerd guH 3 SIS T | 9 36 TR o n EHMIRI Siel
1 Aol F Set T Tehe PR SR T R | Af $e Ry % HEer & A
) gl 1 TS HH R T Tadd i foveEer sl w9, 9 R
R AT I, A Hopt ek <1 fveaeiaar & g g ssten g shif |

Suppose that K components are connected in parallel. Then n such
parallel connections are hooked up in series into a single system. If each
component has the same reliability, say R, for a certain period of
operation, assuming independent components, find an expression for the

reliability of the entire system. 15
(c) OfF ] w1 OfE HeHl H ° Uedeh shi Uh Y it foRam STHT B Ul delg
Eqp|

1 2 3 4 5

A 25 29 3L . 42 37

B 22 19 35 18 26

ERIIE C 39 38 26 20 33

D 34 27 28 40 32

E 24 42 36 23 45

g T g fop SevE e @A Bl =ITaH HET @, FHE I gl FHebilety |
M-ESC-D-STC "3



Q3.

There are five jobs to be assigned one each to five machines and the
associated cost matrix is as follows :

Job

1 2 3 4 5

25 29 3! 42 AT
22 19 35 18 26
Machine 39 38 26 20 33

34 27 28 40 32

e R SR A =

24 42 36 23 45

Solve the problem assuming that the objective is to minimize the total
cost.

Riffla sedt % shei Pdww § e 3 a9 T % Rre fifte B
e T B 2

Sl WL 6 10 gehel < e d qre w gRomw frefafee grel § g mo
8 | FfAl 1 " & foe o = ) o Hif qen s e Al R
Tshy fFomor § 8 a1 98l |

Se EEEI L o b gt D R B E R RS

PRI, L b e g e e g kg

What are the different control charts for attributes used in industrial
inspection of manufactured units ?

The following table gives the results of inspection of 10 pieces of woollen
goods. Calculate the control chart for the number of defects and

comment whether the process is under control or not.
Piece No. : 1 2 3 4 5 6 7 8 9 10
N f

P e e e R
Defects :

20

20

M-ESC-D-STC 4



Q4.

(b)

(c)

(a)

we figia ®§ wgEdr &1 Rrgia w7 2 guemse aun fFefafed smaaer e
T A YIS i H SHHT IUANT shIfT ;

I
I II 1111 S VS

1 18 4 6 4

2 6 2 13 7
Rgeire! B

3 11 5 1 3

4 7 6 12 2

What is the dominance principle in game theory ? Explain and use it to

solve the following rectangular game : 16
Player A

il S {1 | Eangl

il 18 4 6 4

2 6 2 13 T

Player B
3 L0l 5 145 3
4 i 6 12 2

Teieptor gfiere | YRR B 9Tel Uhd aot fgun: e STEieHIel s v
Hive | TREt gfeee TN %k Heh ATYEIU Bad bl GRHTNG
hifelT |

Describe the single and double sampling plans used in acceptance
sampling. Define the operating characteristic function of a sampling
plan. ; 15

YTRehdTcAeh dTfeTehl THENS ¥ 379 1 T9ed & ¢ foFT T &n adl
dTcshlfeTeh |1 & T1Y T UTehdTcHsh dlicteh] Hg®l o dad &9 ohl fere=H1
ST |

qH eitfore o wep fea o forelt fafste awg 6t win 1 wilerar =mca fafaRea

g
0:1; 0 x<10
f(x)z{

0, %= 10
¢ T & wim 1 9fae T THREHH 1 HHL A 2 | HIH Al (b gl H uen
g 1 ufd fo 3ohs 9RO AT ¥ 0+5 B A1 $hTS Shl Uid T RHI @mTd
T 453 | Ife Ul sh1E 1 T WA T 0-5 7, A1 Fel o Therad ITEY WK
w1 Fyifa Him |

M-ESC-D-STC 5



(b)

(c)

What do you mean by probabilistic inventory problems ? Discuss the
continuous case of a probabilistic inventory model with instantaneous
demand and no set-up cost.

Let the probability density of demand of a certain item during a day be

Ol SE0i<ixi=< 10
1160 =
0, x > 10

The demand is assumed to occur with a uniform pattern during the

= N~

whole day. Let the unit carrying cost of the item in inventory be ¥ 05
per day and the unit shortage cost be ¥ 4'5 per day. If ¥ 0-5 be the
purchasing cost per unit, determine the optimum order level of the
inventory.

YhR-1 G JhR-11 o @Ue-afia dehi (ATehel) < MR T FILETARRY Hcel
f(t) = ne M 4> 0, t >0 & 9T et o 3T =hl THEAT kT GV i |

Describe the problem of estimation of the parameter for the exponential
density f(t) = Ae™: A > 0, t > 0 based on type-I and type-II censored data.

ue A, & S| =1 hit syt @ 7 2 Fefafad @ ol # 5 w1 6
T i =X qepflen 1 IUFT HINT

ATHIRTT SHINT 2 = 12%; + 20x,
3 6x, + 8%y > 100
Txq + 12x5 > 120
X1, X9 20
What is the use of artificial variables in an LPP ? Use the artificial
variable technique to solve the following LPP :
Minimize z = 12x; + 20x,
subject to 6x, + 8x9 = 100
Txq + 12x4 2 120

X1, X920

20

15

M-ESC-D-STC 6



@us B
SECTION B

Q5. TAAferRaa Tt w1 3w iR
Answer all of the following : 10x5=50

(a) FNEd Hog & I gRWIva hife qem Iuehl iR o1 g Hifvm |
ATTehIshd Hcg QU I 3Teh! TUHT <h1 TIfeRTl o w1er wmermsy |

Define crude death rate and point out its limitations. Explain
standardized death rates including the methods of their computation. 10

(b)  TohfoTT Shl THEAT T B 2 7-FehfoqT e t-EehieAT ohl Ul shifvfu |

What is the problem of scaling ? Describe z-scaling and t-scaling. 10

(c)  Heehlehl o TIT ehieiieshuvl Ti&ror <l giewmem €ifSre | forelt Terehies <1 Sereao
AT STt 38 wlierr sl Fgse T B GU1 Teh Ieel Y 1 38 HqE T Sl
gl |

Define the time reversal test for index numbers. Give one example of an
index number which satisfies this test and one example which does not. 10

(d)  k-=Ri ot wE e e
Y=XB+TU,
3 Frefiad Gres 1 s SR -
M f=XXXY

Gi) V(B)=(XX)L c%

For the k-variate general linear model
Y=XB+U,

establish the following relations : 10

)

@ B =XXX1xXY

() V()= XX o

M-ESC-D-STC 7




(e)  Torell b1t Avft & fadiwwr % forw i qIEl AT R A S R 0
frefeiad awehi (stiwe) % foe wamse ety frw wer Thiae aTey hi

ShIATaY o1 faertor sy |
7 T
1 130
2 127
3 124
4 135
5 140
6 132
7 129
8 127
9 145
10 158
11 153
12 146
13 145
14 164
15 170

M-ESC-D-STC



Why are moving averages calculated in analyzing a time series ? State
how you would determine the period of the moving average for the

following data :

Year Value
1 130
2 127
3 124
4 135
5 140
6 132
7 129
8 127
9 145
10 158
11 153
12 146
13 145
14 164
15 170

Q6. (a)  TOKIH ferfRral <A1 SRl ShEQ BU SREEA WG & Y w1 T ¥ 2 e

TEI % AU wuenl (rEl) F U wHEE W ARSE 9% % smeem
(fptem) &t el wa G ffyr 61 fordmmm i |

What do you understand by population projection using mathematical
methods ? Discuss the Pearl and Reed method of fitting a Logistic curve

to a set of data for population projection.

M-ESC-D-STC
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Q7.

(b)

(c)

(a)

ggaE (TfHRH) < wmer wr R 2 fohd) dwmene s § gree o
fiRiEdr & fau we ayravas 991 wicd ufoey &1 urd Hifve | Sefeied
frest o erfierar <k s Hifse

YT ; C,=ag+a,Y, +a,C, ;+u,

t t

ferer I, =Dy +bgy, + byl | +u,

Hal &d1e Y, = ¢y + c1Yt+ C?.Mt+ Ugy

AN ; Yt:Ct+It+Gt

What is the problem of identification ? Deduce a necessary and sufficient
condition for the identifiability of parameters in a structural equation.
Examine the identifiability of the following model : 20

Consumption: C, = g tagY, +a G Hu,

Investment : I, =bg+byy, + byl . +u

1 2t

Money Market : v, = Co+C Y, +coM, + ug,

Income : Yt = Ct 4 It + (?rt

Ve H (1) SHEE, 99T (i) HY ¥ gefEd adqm § o wifeasy
frepral W e feooft fafau | 5@ gor & sriwel § wrafiuq g g =@
32

Write a note on the present official statistical system in India relating to

(i) population, and (ii) agriculture. What are the principal publications
relating to such statistics ? 15

T Hggray < faeem shifsy | e
Y, =pX, +Uy; U, =pU, _,+¢ % W1

ST Ee,) = 02 B(ge,) = 021, % fag
B T 3ATeheTeh 9T <hIfTT | Sfsia-amea Tier <1 fauly &9 4 Ieei@ i |
Discuss autocorrelation. For the model
Y, = X, + U; with U =pUy . +eg
where E(at) =10'and E(stet,) = 03 I

find the estimate of . Specify Durbin-Watson test. 20

M-ESC-D-STC 10



Q8.

(b)

(c)

(a)

() fofier g % Gerehiehl 1 SUAAIAT I TAARY, | Teh T8 FAhIeh ol
o Trerott <Al Tse HT =1fEY 2 AT Hehdi H, eI T 8 foR
2 Pgdg = 480, X pya; = 340, X p;q, = 1220 94T X p,q, = 852.
SR AT YIS S I oh A T Shitore T qRemm W foeR oI
i |

(i) =@ UG gIHH F=1 § ? ARG Py, = 121%, Py, = 169% B, Tl
P, <1 HTH F1d T |

(1)  State the uses of different index numbers. What tests should a
good index number satisfy ? In the usual notations, given that

Y Pl = 480, X pya; = 340, X p1q, = 1220 and X p;q; = 852.

Find the values of Laspeyres and Paasche index numbers and

comment on the results.
(ii1) What are chain base index numbers ? If POl =1 1:21%:; P12 = 169%,

then find the value of POZ‘

ferefl hrer oot § =shrr gftEdHl & WWE i HHEEY | e dREdT T
fopm g g § 2 srgfiss ufedal & w1 s[Efaa smfees fafy =1 ¢
WETehT TEqd <hIfTT |

Explain the nature of cyclical variations in a time series. How do
seasonal variations differ from them ? Give an outline of link relative

method of measuring seasonal variations.

Tk 9 Gl o B 2 TR 9 wwoft o 3raFel i, sk STid ST el
e S SdTd §Y, FESSE | L, x Y W GUINN hl T, % oY
frafefaa aroft & fou g w e & fow o= wreft i g Hii

v |
D

X! 0 1 2] ) 4

I w00 Ra0 N 80 ES L 60 R S 0RO

M-ESC-D-STC 1
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What is a life table ? Stating the assumptions involved, explain the
elements of a life table. Given the following table for [, the number of
rabbits at age x, complete the life table for rabbits : 20

Xt 0 il 2 3 4 ) 6

lg= 11000 H90Es 80 s S B0 S0l o

(b)  forem ferenfere w1 @ 19k & 2w B @ 9w frww Rraem Ry 98 @
Fﬂﬁﬁaﬁﬁmwaﬁﬁfﬁwmﬁnaﬂﬁ%?

What is the meaning of heteroscedasticity ? What happens when we use
ordinary least square procedure to a model with heteroscedastic
disturbance terms ? 15

(¢)  effvreh Tal AATSTMe, SR & STedieh! sh1 forgaretian qom Suar (=) 6
STIYROTSAT h! HaY § FHEY | fovagiaar e qen Suar (J1=idr) one
ol T i o fofq weh forfes <1 gl Hifdme |

Explain briefly the concepts of reliability and validity of scores in
educational and psychological experiments. Describe a method of
obtaining the reliability coefficient and the validity coefficient. 15

M-ESC-D-STC 12



CS {(MAIN) Exam 2017  faa@isa DETACHABLE
‘H‘i‘%&'ﬁ‘ (T9F-9= 11)

STATISTICS (Paper 1)

g5 : i E0e 37t 3 : 250
Time Allowed : Three Hours * Maximum Marks : 250

TA - FFae [ e
FHOAT W1 o IR oA @ qd frmtataa s agea EATAYEh T8 |
=9 TS WA € 511 gt wust A faurfoa € qon fewdt sirsgsiai H 29 € |
et F1 FHe ar=E we IR A © |
FeA §EAT 1 31X 5 srfrard € qan 9w Arehl veAl A ¥ yedeh @ue 8 HH -8 -6H Toh W9 T A
gl o IR QI |
wers W /AT & fora e sie gaas amm feg g
AT & TR IE wrftred wiemm # ford s =feu, foree gedd sk waw - 7 R g, ek
=6 HIE T ETE el W -9e-9eR (7, €10, ) gfeqen & qu-g8 e T o fem st
=Tfey |ﬁmm%w%mﬁmm%ﬁmmnﬁﬁﬁwwmaﬁéﬁﬁﬁﬁﬁ I
el e T IOR 29 Toru TRt Sevd B, Sffers Wi ity U7 SHet T &9 & g it |
a1 /fer, STt ATaES B, UeH & IR &4 i onrg el sifera fRg o | _
o] & ITRI Y AT HHTTAR <l ST | 71 et el e, ot W oh SO 1 AV e ST =TS
% IR AN Fea T E | W - e - IR Gfeaht # @l 911 g1 I8 AT I6eh AW hl LTI H
ST ST AT | |

QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions carefully before attempting questions.

There are EIGHT questions divided in Two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Quesﬁon Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.
The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet i the space
provided. No marks will be-given foranswers written in medium other than the authorized one.
Wherever any assumptions are made for answering a question, they must be clearly indicated.
Charts/figures, wherever required, shall be drawn in the space provided for answering the question
itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question

shall be counted even if attempted partly. Any page or portion of the page left blank in the Question-
cum-Answer Booklet must be clearly struck off.
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1.(a)

1.(b)

1.(c)

1.(d)

gus ‘A’ SECTION ‘A’

frmferfaa =t wwemey .
(i) T@rTiaes @eq dian
(i) o=@ fra=r dmm
(iii) fafader dam
(iv) saRafda faer dmm
Explain
(1) Natural tolerance limits
(11) Trial control limits
(iii) Specification limits
(iv) Modified control limits 10
ﬁaﬁ%%ﬁww%mmwﬁgaﬁwﬁww | ferelt <1 -=afip

sfaﬁﬂméﬁggg%ﬁaﬁ%ﬁquﬁg% srfetea & o U smagme
@qﬁqmaﬁw@amﬁaaﬂﬁq 1

Define a saddle point for any general function in two variables. State and prove a
necessary and sufficient condition for the existence of a saddle point in pure
strategies for a two-person zero-sum rectangular game. ' 10

ﬁﬂﬁanHﬁHWHﬂﬁﬁﬁﬂ,Uﬁnﬂj:(ﬂLli1)%fﬁq2%¥ﬁhT%¥WHSOaﬁﬁﬁ
ar%uaﬁ?%;Fﬁmvn#ﬁuﬂﬁamnéﬁﬂmﬁTéﬁﬁql

For a single sampling plan, (N, n,c) = (50,15, 1), compute the probability of
acceptance of lots of 50 articles with 2% defective. 10

ﬁﬂﬁnﬁﬁaQEﬁnﬁ¥ﬁmnwuﬁﬁ$aTaﬁqgaﬁqﬁwﬁﬁadﬁ%mjnﬂswﬁgﬁﬁgwmﬁ
aﬁaamsﬁ:aﬁmmﬁo,lamzé:mu%mmﬁaejw%%mw

rireRaT smege frmfafea 2
ATEAT
g .1 2
0]04 03 03
ATET 104 04 02
2002 04 04

p[()f)) SE21I pf;) & T %1131\" l
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Define a transition probability matrix of a Markov chain and state some of its
properties. For a Markov chain with three states 0, 1 and 2, the transition probability
matrix is given by

State

g--1 2
0]04 03 03

1104 04 02
2002 04 04

State

(2) (3)
00 and p, . 10

{ Tehe A (hazard function) FT & ? A A9 for forel 951 &1 dahe ®edq h(?) = 328,
(=0 feam mn B | 97 & fou fosaasiaar wem &t ute ST | Aee ged Sl &0
AW AT 7 A o WAl o AT S5 G ITRITh 7 o for 377k A1 et fafacfira
#fsu |
What is hazard function ? Suppose a system has the hazard function given by

h(t) = 312, t 2 0. Derive the reliability function for the system. What is the name of
the underlying distribution function ? Name the parameters of the distribution and

Obtain p

specify their values for the above system. 10
2.(a) fordl ufaed a9 # 20 U gEd g & dAfedcd & AU e smavass ue uaty
Tfceeer &t wg ey | B
f=tataa are WWWW(TP)W%F@W:
Ta=q

D, D, D, D, D, D, wr=ar
;2 1 -8 3-2 3|50

FemW G, |32 2 4 3 4|40
1% 5 4- 24 1| ®U
O, 4" 2 -3 & ¥ 2|3
I 30 50 20 40 30 10

Find a necessary and sufficient condition for the existence of a feasible solution to a
Transportation Problem (T.P.).

Find the solution of the T.P. with following cost matrix :

Destination )
D, D, Dy D, Ds Dy Availability

@ | 2 -1 3 3 "2 5| 50 -
Origin O, | 3 Z 2 4 3 4 |40
Q; | 3 5 4 2 .4 | 60
O, | 4 2 2 1 2 2 | 30
Demand 30 50 20 40 30 10 LS
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2.(b)  aaanEd for T W ue i Freef @t of @ fafife fear o 2 | e e
ufeh fresl (M/M/C) : (o/FIFO)  wraer Torfirer faeel & ared o= |
f1gel (M/M/I) : (o/FIFO) < 3Taitd TATHT 1T HHISHRUI bl UTH hIfSTT a7 24 el
1 ATH I |

State how a queueing model is completely specified. In this context, explain the
meanings of different symbols used in the queueing model (M/M/C) : (o/FIFO).

Obtain the steady-state equations under the model (M/M/I) : (co/FIFO) and find their
solutions. L3

2.(c) (i) 99 SshH FAT R 2 foRell IO WohH o Yoty qore Far € 7 Atenor wehw gt
TR HeAd el gRATg s |

(ii) af TR BT m(r) = 2¢, ¢ = 0 © AT GATUT TATHT THH &1 UTH HIR¥T |

(iii) #= & f6 X, X, .., Tl et wew {N(1), 1= 0} & 3FR-ITEH
g € | W i fR X, aWE ded 9 w@ad W€ e ded
P(X;=1)=P(X,=2)=4 & | k=6, 7 a9 t=7-7 & TQ P(N(@y=k) H
A I | N(7-7) & 37T EHE AT 4T © 7

(i) What is a counting process ? What are the basic properties of a counting
process ? Define a renewal process and the renewal function.

(i1) If the renewal function is m(f) =24, =0, find the corresponding renewal
process. ‘

(i11)  Suppose Xj, X,, ... are the inter-arrival times of a renewal process {N({),
(= 0}. Assume that X;s are independent and identically distributed with

P(X,=1)= P(X,=2)=1.Find the P(N(t) = k) for k=6, 7 and ¢ = 7-7. What
are the other possible values of N(7-7) ? 20

3.(2) X & fou T =ré & fomfor s & forg 4 s & wftesf fo sma € | S
100 9% € 4T LCL 99T UCL SHeT: 96 941 104 W foaa € | afe wmar wan i
HIEA 98 AUT Ik [T 4 & |1 WATHI F T ATA il ¢, a1 ATk
et for fezror =d =N widqest wx srfeemrr & oo Sramadt e 2

Samples of size 4 are drawn to construct a control chart for X. The central line is
at 100 and LCL and UCL are at 96 and 104 respectively. If the measured
characteristic is normally distributed with mean of 98 and standard deviation of 4,
what 1s the probability that the control chart will raise an out-of-control alarm at the
fourth sample ? 12

sth-d-stsc 4




3.(c)

4.(a)

Strad TRieAoT | 9T, G qOT T @e-asid &l aHsTEd | 3H 8 Tl W & fou
TS ITEV SIS | 7 WiAd gu o Sftam-wra, fawaar ) 4 & @1y us sandide
ded Rl ATER dxal v, fAmfofaa gfémo gz - aﬁaw%ﬁmaﬁwsﬁaﬂ Tl
STfeRa® GATIId ATehcTeh ol WTH iy

=88, ,=105, ;= 141, t,= 344, i5=430, {,= 516, t,=937, t3=1057, t,= 1100
Gi%T i=9 10, .. 15% |
Explain left, right and arbitrary censoring in life testing. Cite an example for each of
these types. Assuming that the life time follows exponential distribution with failure
rate' A, derive the maximum likelihood estimator for the average life time for the
following right censored data : ,
t,= 88, t,=105, =141, 1,=344, t;=430, t,= 516, t;= 937, t3=1057, ¢;,= 1100
ord=9 10, ... 15. 15
weh Eeh WITHA qHE #4971 ® oK 38 ford e srredel & w9 # weldfa forar s
qhal § ?

Frafafaa widarai & 6 g w

6x; + 3x, — 4x; < 60
2x) — 4xy + 4x; < 40
3% + 3%+ 3x, = 60
Xy, X, X320
ﬁt@m%ﬁx?ﬂwm@@wwz 3x,+2x2+6x3ar3ﬁ‘aarcmﬁaam
ey |

What is a linear programming problem and how it can be represented in the form of
matrix notations ?
Given the following constraints :
6x; + 3x, — 4x; < 60
2x) — 4x, + 4xy < 40
3x; + 3x, + 3xy, .60
Xy X3, %3210

maximize the objective function Z=3x, + 2x, + 6x; using simplex method. 20

fafafor ogl & = wsm & us gl swemga # fafady @wE 2375+ 041 €
IcqTied ZhT3Al H 8 TRTAR 33 oAt ae @1 ZarTeal ol wiafea 941 741 | 9T 4191
fraferfaa il 7 23 stftres o< foan wan @ (ararfq, Sqrexvreasy uee! wifye #
A 0-77 @1 23-77 9gT 9T ATfeW) |

Tl 1--8. % 4 8§ # .7 &

0-77(0-80|0-7710-79|0-75(0-78|0-76[0-76
0:80[0-78|0-7810-76/0-78(0-76|0-780-79
_qTa | 0-78/0-76[0-77(0-79/0-78|0-73|0-75|0-77
0-73(0-70(0-7710-74/0-77[0-76|0-76]0-72
0-76(0-81(0-80/0-82/0-76(0-81|0-81[0-78
0-75/0-77]0-7410-76|0-79]0-80|0-80|0-78

sth-d-stsc
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(i) X a«m R =i &t w91 1R |

(ii) WM F werm arqed a7 stfirarer <hifou |
(i) =1 wehw fafadsant w1 wrg e ?

(TTiolt & 7 € 2 4, = 048, D3=0,D,=2,d,=2534)
In a capability study of a process involving manufacturing items, the specification
limits are given as 2375+ (.]. From the manufactured items, six items were
selected each day consecutively for eight days. The measurements obtained are given
below in excess of 23. (That is, for example, the first cell value 0-77 should be read as
23-77). :
Day| 1 v 3 4 5 6 & 8

0-77/0-80/0-77/0-79|0-75]0-78]0-76 0-76
0-8010-78/0-78(0-76|0-78|0-76|0-78 0-79
Measurements |0.78|0-760-77(0-79 0-780-73(0-75|0-77
0-7310-70(0-77(0-74/0-77]0-76|0-76 0-72
0-76/0-81/0-80(0-82/0-76/0-81]0-81 0-78

0-75]0-77[0-74|0-76/0-79/0-80/0-80 0-78

(1) Construct X and R charts.

(i1) Compute the process capability of the machine.

(iii) Will the process meet the specifications ?

(The table values are - 4,=048,D;=0,D,=2, dy =2-534) 20
4.(b) %ﬁmﬁaﬁ@mﬁn-ﬁmwwﬁmﬁwﬁmﬁwaﬁﬁqrﬁmﬁﬁaﬁ
AR w71 firg i ; -

(n+1) (n) (n)
Py = %Pik By = %Pm Py

Define n-step transition probability in a Markoy chain. Prove the following
Chapman-Kolmogorov equation :

PRI () () _
By - :%Pfkplg?kzpm P 15
4.(c) aﬁaﬁmﬁn,aﬁﬁﬁammgﬁ:iﬁf%maw-mmm@
Tasf &1 fod=m hifo | ,
HIT D 61 wifrehat deq Freferfaa feam w2 .
0:02-00002D | 0<D<100
-]
0 ; 42>100 ;
NG dMd . 0-50 whafer € qon &4 i arg ®,) 3-20 whifed B | et
IR T ¥R 1 gy Hifno | :
sth-d-stsc 6




5.(a)

5.(b)

5.(c)

5.(d)

5.(e)"-

6.(a)

6.(b)

Discuss the single-period continuous probabilistic inventory
instantaneous demand, shortages and continuous replenishment.

The probability distribution of demand D is given by

002 - 0-0002 D , 0=D=100

f(D):{o . D>100

model with

The holding cost is Rs. 0-50 per day and the shortage cost is Rs. 3-20 per day.

Determine the optimum order level of the inventory.

qug ‘B’ SECTION ‘B’
ST 3R TR SEEATE & S faded i |

Distinguish between stable and stationary populations.

gatqaT 1 s -sfea fafa &t gera # faa=mm fifig |

Briefly discuss about the Box-Jenkins method of forecasting.

FEEREd 1 AN 2 7 36 gRH B aqer |

What is Multicollinearity ? Give its consequences.

g -o & Tl argi =t aasm=d |

Explain different measures of Mortality.

ﬂ:ﬁaﬁaﬁﬂﬁ@:ﬁﬁ Z-TFE, I GHe qT TqTHA=NFT TH #9180 & 7 |

15

10

10

10

10

What is Z-score, Standard score and Normalised score in psychological

statistics ?

10

Tl At &Y TR ST | Tk Tkl Y SaTsd 99T 39 @ Weke & a9y |

Define Time series. Give its components and explain each of them.

15

2011 ® Tah e &t folaR -Saedt &1 ded ao fasifaar e & |19 S5 61 g

Trrferfaa afcoft & €1 2 2
EEEsren SR
aTg ot : srfastfaan
TEY | W | A | TEW | ®W | R
15-19 6145 | 5687 |11832 65 60 125 0-91
20-24 ‘5214 | 5324 |10538| 144 132 276 0-90
25-29 4655 | 4720 | 9375 135 127 262 0-89
30-34 3910 | 3933 | 7843 82 81 163 0-87
35-39 3600 | 3670 | 7270 62 56 118 0-85
40-44 3290 | 3025 | 6315 12 15 27 0-83
45-49 2793 | 2601 | 5394 3 3 6 0-82

WA | 29607 |28960 (58567 503 | 474 | 977

sth-d-stsc



e i .
(1) AHTT IRAT R (ST qw Aw)
(ii) 3 -fafire S &3 (@ wm uw o)
(it) & AT R (I 0% R)
(iv) Tehel YTReITEH % (St AR a1R)
IR (v) ﬁ?ﬁ?ﬁ?ﬁ?ﬂfﬂﬂT(HWSHTSHI)

The sex-wise distribution of population and number of births along with survival rates
of a town in 2011 are given below :

Age - Population Births Survival

h_‘\!\ﬁ !
AT Male | Female| Total Male Total P

ale |Female
15-19 | 6145 | 5687 |11832] 65 60 s 0-91
20-24 | 5214 | 5324 |10538 144 132 | 276 0-90
25-29 | 4655 | 4720 | 9375 | 135 127 | 262 0-89
30-34 | 3910 | 3933 | 7843 82 81 163 0-87
35-39 | 3600 | 3670 | 7270 | ¢2 56 118 0-85
40-44 | 3290 | 3025 | 6315 12 15 27 0-83
. 45-49 | 2793 | 2601 | 5394 3 3 6 0-82
Total | 29607 | 28960 [58567 | 503 | 474 | 977 1 KT
Find
(1) General Fertility Rate (GFR)
(i1) Age Specific Fertility Rate (ASFR)
(1ii) Total Fertility Rate (TFR)
(1v) Gross Reproduction Rate (GRR)
and  (v) Net Reproduction Rate (NRR) - 20

6.(c) qﬁwaﬁﬁﬁﬁﬁaﬁaﬁrw@ﬁ% ? ot favaaeiaar & frerfor € weo-
Wam%%amww%aaﬁﬁ%amaﬁﬁqﬁﬁm@
qHATZS |

What is Reliability of Test Scores ? Explain Test-Retest method and parallel forms
method of determining test Reliability mentioning their merits and limitations. 15

sth-d-stsc 8




7.(a)

7.(b)

2005-2010 T 3raflr & SR feordt St | srp et sdf=iat & wid =er sftad wegd
(gl #) 941 2005 H A AR &1 100 ATAER da4ed THT H qTedh Jod G
= fed g € | 2005 & HSIGI T AT H 2005-2010 H FHATAT 6 GEdiow
EECUEIRICICT IS LU

T4 2005 | 2006 | 2007 | 2008 | 2009 | 2010
wfagerstaa| 119 | 194 | 213 | 22-8 | 245 | 31-0
Tl (¥.)
TTESh eI 160 | 12021 217 [ 1959 | 1293 146
GEEAED

a1 & 2005 H U 79 6l JAT H wedS 98 W Ueh YA & Hedi &l A w" Iy |

Given below are the average wage in Rupees per hour of unskilled workers of a
factory during the period 2005-2010 and corresponding consumer price index
numbers taken 2005 as base year with price index equal to 100. Determine the real
wages of the workers during 2005-2010 compared with the wages in 2005.

Year 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Average wage | 11-9 | 19-4 | 21-3 | 22-8 | 245 | 31-0
per hour (Rs.)

Consumer Price| 100 | 120-2| 121-7 | 1259 | 1292 | 140
Index

Also find the worth of one Rupee in each subsequent year compared to one Rupee
in 2005. ‘ 1.5

2005 | 2009 & TR fordt aeq & wid foretiumm &Y Sarfies woai § Fmal & siias
= fea €

a@ﬁma“( 2005 2006 2007 2008 2009
3 45 48 49 52 60
il 54 56 63 65 70
I T3 ¢ 63 70 75 84
I\ 60 56 65 79 66

w3 sitaa fafr grr g gaeret @1 sl S aa segfe @6 @ v
I | 5 ;

9 sth-d-stsc



7.{e)

8.(a)

8.(b)

8.(c)

The data on quarterly prices in Rupees per kilogram of a commodity during 2005 to
2009 are shown below :

Year | 3005 2006 2007 2008 2009
Quarter
I 45 48 49 52 60
Il 54 56 63 65 70
i ! 63 70 75 84
\Y 60 56 65 72 66
Compute the seasonal indices by the simple average method and obtain
deseasonalised values. 20
rfafers o FaT & 7 Toreht SraEa wReE § ATiuiiEcd ash & TS el i =g tad
fargat <6t farfr =1 ww=msa |
What is logistic curve ? Explain the method of three selected points for fitting the
logistic curve to a population data. _ "5 4

o Fdi R % el o s & fr frafafa @ ol @ g A,
sret x femft # 99 @ a1 [, = 1000 @ :
1 s 0 1 2 - 3 4 2 6 7 8 .

‘qx 012 | 0-005 | 0-01 | 005 | 01 | 05 | 08 | 09 |095

Complete the following life table of the population of a certain type of insects, x
being age in days and /, = 1000 :

y ¢ 0.V 1% | 3 -4 ) 8. | € 5.7 [ -8

| 4 0-12 | 0-005 | 0-01 | 0-05 | o1 ] 05 | 08 0-9 | 095
20

T W TR Bt Woet & a # gy # faeman i |

Briefly discuss about the official statistical system in India. 15

gaeTeRt w1 g i | =7k JUANT 9T UREATST S Sadrsd |

Define Index Numbers. Give its uses and limitations. 15

sth-d-stsc 10




£3 MAIN) EXAM:2018
wifeTH (3o -ww-11)
i it 3% 1 250

uyA-ud & e fav srgEw
(g w1 ¥ = B A ol Fefan v sgin 9w W)

Wi we vE A9 ad @ faafaa ¥ oA fsh ol ohih 2 wR E)
Tl %) g ofe we ¥ o 3§
o HEE 1 sl s wien 2w anh) we | ¥ v wen | - U U O # i T § 3w it
ww W A % fim frm sw 3 9 RBoow #
w7 wft it e A Tad et Rer 3 el vdmove & R o 3, ol gm meam e g
THE TE-EE-IE (Fe dle U R & gaye w Bl e w e e i) wfrs mem & afiie e
fieedt e A g oo ow o= S o e
Bl wm T 3 F T oAel werm ), wisd am i aw e wE e A g i
= [Tam, wF weTEs A, W R I A R W wo# sifen fam s

W] % T F e wEegm A a2 sl a, F e F am A o f wneh =i oww aw s T
™ # | TE-EE-IW OfEeR § w9 §en gE W I36E A9 R e BN 4 w0 e =)

EGT-D-8TSC

STATISTICS (PAPER-II)

|T1'.1'n|: Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
[Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE gquestions in all.

Juestion Nos. 1 and 5§ are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (CA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one,

Wherever any assumptions are made for answering a question, they must be clearly indicated.

Charts /figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts ol questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly, Any page or portion of the page left blank
in the CQuestion-cum-Answer Booklet must be clearly struck off.

G513 1 [ P.T.O.



fi}

fec)

(e}

fe)

TrE—A / SECTION—A

afe firdl Yigs Srm wwem = UF W wE W, O e e oo s sggean T
e i Wl g 2] ¥ 9 gR 90 ¥ 0§ TF 9 6y W 1 R

If & linear programming problem has an optimal solution, then prove that it
attains its optimum solution at an extreme point of the convex set generated by
the set of all the feasible solutions to the problem,

aH wifem f (X, n 20} v vl wofe 5 =), 2, 3, 4) 0 HEEw wfvEm SR
i 0
0

o

1
F

¥ Wy UE e g #) ey fF st 3 T 4w st )
Let {X,, n2{} be a Markov chain having a sample space 5=({1 2 3, 4] and
transition probability matrix

10

o 0O Owk
LS s = =

3
1
i
2
0

[ B o
PR R
o oo

P=

O pab e L

033

Show that states 3 and 4 are transient states.

o wfis W SgTfaw w1 W

Explain the theoretical basis for control charts.

et wmezm = & w2 T % SEEn W 9o i)

Describe the behaviour of the hazard rate in a bathtub ecurve.
mmwmﬁﬁﬂpm q%mﬂﬁ%mﬁﬁﬁﬂm%ﬁﬂﬁ
WA (2, 2) vF vegm g 1 AW

10

10

10
et B

1 q &

fammdta | p 5 10
[ 2 3

Find the range of values for p and g that will render the cell {2, 2) a saddle point
in the game with the following pay-off matrix .

Player B

Flayer A | p 5 10

10

BT-o-£50 113 2



2. () H A0 wEE q UE WO ¥ER W ofenfia iR fefifes R, P s =@ =
# & 0 §, B Feandom =1 wfise i

Ci

ﬂa EE

B mn ® B s g, ¢ 05, 64 T o F ET frvweiad B 006, 04, 07,
08 741 0-5 ¥

Define a series system and a parallel system. Compute the reliability of the
following configuration whose components work independently :

S — o
Ca £
e _—
£y
3 E!-

It is given that the components ¢, ¢, €3, €4 and c¢g have component
reliabilities 0'6, 04, 0-7, 0-8 and 05 respectively. 15

(b} T Agfer @ TR Feem = e feawlen sem 6 vhen A S freem wea
# Ferm = aw favawdam s =1 am F1f) 29 vivadl 5 9 G siele feem =
atfam, wrEmE T e R

Define failure rate and reliability function of a random variable T Obtain the
failure rate and reliability function of the Weibull failure model, State the
conditions under which the failure rate is increasing, decreasing and constant. 15

fc) T whEEs wwen (TP) %t Fas fifim o framn @ o Yes T aoen & = 3
wefia o = v 1w wEvs oo vate whE ww i B sl o TP ot uE
HETA ¥ T ¥ PrafafEs TP W wem gom we 9m ¥ wfiee Bl (VAM) = T9Em

F 7o Fefen .
=T B L T
R TR S | 5 a
5 B 12 5 T 11 4
T
2 8 3 4 2 2
9 6 10 5 10 9 a8
T 3 2 B 2 1 2

T i 7 #0 v smeE ® W sEnge|

HT-RTHI13 3 | P.T.O.



Discuss a transportation problem (TP) and show that it can be formulated as a
linear programming problem. Obtain a necessary and sufficient condition
under which a TP has always a feasible solution. Find the first feasible sohation
of the following TP using Vegel's approximation methed [VAM) :

Destination Requirement
B ¥ 3 3 o 3
s & 12 & 11 4
Port
2 8B 3 4 2 &
9 &6 10 5 10 9 8
Availability 3 3 6 2 1 2
Discuss whether the solution is degenerate or non-degenerate. 20

3. (o) WD TEE B S T SWE TR § T8 S (0, ) § o 9z i ofe i 8wt
 Tem = wm Hifi | g | sim-ammee ST ¥ 929 Fwm i)

Stating the underlying assumptions, find the expression of the prebability of
happening n events in the time interval (0, f) in Poisson process, Hence obtain
the distribution of inter-arrival times. 15

(b) == FrE SFR T w1 a0 S wa wn fafim el W sane) e o s R am
T W (6, ) TTEE 9T UE 3T g 8 A qensl o W |

Describe Monte Carlo simulation technigue and mention its different steps.
Also describe how you would generate random numbers from a Weibull density
with parameters (8 B). 15

(e} X @ R FEEm wiEE o= o fafe qom st & fan s e wn @) ofes sen
n=7% &au R Hiveen wos ufies & o o ) 3s ufreel & ae g mn

35 35
Y% =7805 @ 3R =1200
im] j=l

fiy %7 R At F o FEn wm an T i@ safieees it

(i) =% wd 7Y fR S Wi feam = own@ B, wEn me aw o RBeew o owmeee
Hifa

(i) uRE e wfmem wame S W s W oA faREw @l 220435 §,
& C, T C,, F1 uHeA F

(fm & :D; = 076, D, = 1924, d, = 2704, A, = 0-419)

BrOSTRI13 4



Control charts for ¥ and R are maintained for an important quality
characteristic. The sample size is n = 7; X and R are computed for each sample,
After 35 samples, we have found that

as as
Y'% =7805 and 3R =1200

i=l (=1
fil Cempute the central line and control limits for ¥ and R charts.

fii) Assuming both charts exhibit control, estimate the process mean and
standard deviation.

fiij If the quality characteristic is normally distributed and if the
specification limits are 220 +35, estimate Cp, and C,;.

(Given : Dy = 0-76, D, = 1924, dp = 2704, Ay = 0419) 20

4. (o) FefefEs st g% 2000 w96 9= 20 wel 3 wEm 6 den | i E

305, 425, 430, 216, 341, 225, 323, 280, 306, 337, 356, 402, 216, 264,
126, 409, 193, 326, 280, 390
= % o W O 39w Ham e w fem g wn o Pl Feea wwd € T o
ooy  #7
The following figures give the number of defectives in 20 samples each
containing 2000 items :
305, 425, 430, 216, 341, 225, 322, 280, 306, 337, 356, 402, 216, 2064,
126, 409, 193, 326, 280, 390

Can we conclude that the process is in control by setting up an appropriate

control chart in a graph sheet? 15
(b) g Predte w87 wwEy, B veh Iwm @ f wwn A wwensd = e
=1 T B
Frerfuftan Yas T TEen w1 3w S0 g e & e oftn becol. (6812) F
TF 6 F1 7 T T T EEA S
st Fifm Z = 3x +2x;
-
X +2x3 56
2x +x, =8
~iy + Xy S1
xg =2
X, X5 20
5 | P.T.C.

ETLETRI13



What is the importance of sensitivity analysis? Mention what type of problems
can be resolved using it

Using the following linear programming problem, show that the value 6 of the
resource vector b=col. {6 8 12} can be increased to 7 :

Maximize Z =3x; +2x;
subject to
X +2x; <6
2x, +x, 58
—x; + X5 =1
x, 52
Xy, X5 20

fc) R e wEER s (1000, 89, 2) & wen & wwm 1w $ e A 77
e firs wem 0-01 31 o € T & shem Fefmm o (AOQ) 1 it sfirre Bifam

In a single sampling plan (1000, 89, 2), compute the probability of acceptance
of the lot if the lot fraction defective is 0-01, Also compute Average Outgoing
Quality {AOQ) of the lot.

wTE—B / SECTION—B

5. fa) OLS 741 GLS et & S5 free $ifm) framen % OLS siwers BLUE 27t B

Distinguish between OLS and GLS estimators. Show that OLS estimators are
BLUEs.

B TwiErEE sty TRl 5 e e s i e e i
Describe registration and census methods of demographic data collection.
() = doft w87 ww Af & fafim smast 6 R Sl wtza & wiada § 395 FmeE
&t g T

What is time series? Discuss various components of a time series and their
significances in contributing variation in the model.

e} W%WWE?MWW@ﬁEmﬁWWMﬁm ahfem b
AR e T i A §

What are the importances of index numbers? Define the different tests an
index number has to satisfy, Which index numbers satisfy these tests?

e ﬂ@ﬂﬁﬁﬁﬁ%ﬁm#mﬂmmlﬁﬁ@ﬂﬁwwmm|

Discuss the importance of scaling in scores in psychometry. Describe any two
scaling methods.

ET-0-ET0/ 13 6



6. ja) Fr=fafs oin-wE-gf giza B 20 @ soeie-wg aiea = fein Sifm e e fe
w1 WA 0 E9H AT O A AR
M Qp =g v B +aal 41y 0y <0, g >0
M 2 Qp =Pg +B B +Pa Py +ug; By >0, By >0
Given the [ollowing demand-and-supply model
Demand : @y =g+ F +agly +uy; 2y <0, ay >0
Supply : Qp =Pg +PF; +Ba P +ug; By >0, Py >0

construct the reduced-form model and justify whether the parameters can be
estimated completely. 15

(b)) AT G S Ay I YEE HEREE & A e S 3 i e wsn
e &7 Paafefian wi=g feh =d 5 50 aw B § o fias oel & o gel | oaiim B

aTe U o (T H)
T feamm
1 1-26 120 135
2 0-35 135 156
3 179 148 162
4 1-88 132 148
5 098 146 158
& | 112 128 150

it vt fafa & g0, 9 =1 sman w1 e & o gae . afee SR

Distinguish between wholesale price index number and consumer price index
number. How are they caloulated? The lollowing data relate to the wholesale
prices of six different pulses in June and December of a year :

Puilses Weight Price (in T)
June December
1 126 120 135
2 035 135 156
3 1-79 148 162
4 1-88 132 148
5 008 146 158
6 1-12 128 150

Calculate the index number for Decemnber with June as the base by weighted
aggregative method. 15

&R 13 7 [PT.0.



(e} ﬁr&ﬁqﬂm%ﬁﬁﬁhﬁﬁtﬁﬁmﬁﬁﬁﬂﬁhﬁlﬂwﬁqﬂm%mwﬁ
v e e Py o w w48 0 aw 1 % A B ) R aee v g 7
w1 e il 0 AW 1 | gfEg dm R

Discuss the concept of reliability of a test, Define reliability ratio of a test and
show that it is always between 0 and 1. What is the index of reliability? Is it

also bounded by O and 17 20
7. (o) Tr=fafn a5 @ = A F @ swifim g o wn (w) oeREe 5 o W s i
sy @ (ad 1) el A F AAwE e A F Gr-wE HTH T
0-5 2000 100 20000
>-10 1600 45 18000
10-25 2400 24 24000
25=45 B0 ao BO000
45 T AE BO00 104 80000
w) {6 & we &7 4l o, @ w6
Calculate (ij crude death rate and (i) standardised death rates of Town A from
the following data :
Age Group (in years) | Population of Town A | Deaths in Toum A | Standard Population
0-5 000 100 20000
o=10 1600 48 16000
10-25 2400 24 24000
2595 6000 30 BO000
45 and above 8000 104 BOOO0
Are the two rates equal? If so, why? 15
(b) = et e wm e A, B, Con D ¥, fid wam: 90%, 80%, T0% AW 60% =afEE Tm
wHiFa 50 ) A 7 B ¥ WA wiAa F 0W ) g9 © a0 D ¥ vy w1 s |
Fifem
Suppose there are four items A, B, C and D respectively passed by 90%, 80%,
70% and 60% of individuals. Compare the differences in difficulty between
A and B with the differences in difficulty between C and D. 15

TRl 13



wA © Wl T |

Table : Cumulative Normal Distribation
I I _!i Illﬂ

=] —e elt
L&

x 00 01 02 03 04 05 06 07 08 09
a 5000 5040 5080 5120 5160 5199 5239 5279  -5319  -5359
1 5398 5438 5478 5617 5657 5506 5636 5675 5714 5753
2 ‘5793 ‘5832 5871 5910 <5048 5087 6026 6064 6103 6141
'3 6179 6217 6255 6293 6331 -B36B 6406 6443 6480 6517
4 6554 6591 6628 6664 6700 6736 6772 6BOE 6844 -68T7O
‘5 6915 6950 6985 7019 7054  JORE 7123 T157  7i00 7224
6 7257 <7291  ‘7TA24 7357  -T3RY 7423 7454 7486  7E17 7549
7 7580  -7T611 7642  -TET3  TTO4 7734 764 -T794 -TE23  -7AS2
E 7881 7910 7939 -7967 7995  -BO23  -BOS1  -BO7E 106 -B133
G ‘8159 -8186  -B212 8238 8264 H289  B315 B340 8365 -B3E0
10 -B413  -BS38  -B461  -B485  B508 8531 BS54 -B5TT 8500 @621
11 B643  BEGS  BEE6 8708 8729 8749 BT70 8790 -BBIO  -BR3D
12 ‘BE49  BEGO  BEAS  -800T7  -B925  B944 B2 -BGBO  -BOOT G015
1-3 9032 9049 D066 9082 9099 9115 9131 9147 9162 9177
14 9192 9207 <9222 9236 9251 9265 9279 9292 9306 0319
15 9332 9345 9357  Q3T0  -O3WT 0394 0406 G418 9420 0441
16 4452 0463 G474  -0484 0405 0505 G515 9525 9535 G545
17 ‘9554 9564 9573 9582 0501 9500 0608 9616 9625 0633
18 9641 3649 0656 9664  -O6TI  OBTE 0686 9693 9699 G706
19 4713 9719 9726  -9732 9738 9744 9750 9756 9761 97T
20 4772 G778 O7&3  OYBS  OV93  9Y08 G803 OBOS  9RIZ 0817
21 0821 G826 G830 9834 UB3IR  GB42  GH46  OBSD  OBS4 G857
22 ‘OB61  -98B4 9868 9871 9875 9878 G881  -OBE4  -ORET  -UBL0
23 G893 ES6  9B9B 9901 96904 05906 9900 9011 0013 9916
24 9918 G920 9922 9925 9927 9920 -0031 0032 9934 6036
25 4938 9940 9941 0043 0045 0046 0048 0940 0U5] -GOS3
@6 9953 8955 9956  -0957 0050 G060 9961 90962 9963 0064
27 9965  -99B6 9967 (9968 GORY G970 9971 9972 GO73 0074
28 9974 9975 9976 9977 9977 G978 9979 9979 9980 008l
29 Q9B1  GOBZ  99R2 9983 G984 GHE4 9085 0085  OOBE 0986
30 QY87 GGRT 9987 9988 008 -G080 D080 D080 9590 9990
31 9990 9991 9991 0991 9992  -0992 0902 0002 G593 9993
32 9993 G993 9994 9994 0004 -0004 0004 0005 G905 9995
33 4995 9995 9995 0096 9006 9006 0906 9006  999R 9997
34 G997 9997 9997 0007 9097 9907 0907 4997 9507 9998

x 1-282 1645 1960 2326 2576 30890 3291 3801 4417
olx) G0 G5 975 99 995 999 9995 99995 999995
1-{x)] ‘20 1O -05 02 01 002 001 0001 -D0DO0D0L

ErpfE1a g [ P.T.O.




fe) TE Tg-mt wmpeEm ofem ¥, =f, +PuX, +u, W FERm fifm wm wfm oy,
Wy =pu,_q +&;, —1<p<1 TEN § EEEGE B, W o TEHREE WO B A1 £, OLS
FETAE] H e H AN v fe vz k) p, % fom ww e o v e wwon
# wm Ffm) my @ ofzn 1 mweEy F G F R af-ares afese f e S
e s T i)

Consider a two-variable regression moedel Y; =B, +ByX; +1;. Suppose u; is
autocorrelated as Wy =pu, | +&;,, ~l<p<l, where p is the autocovariance
coefficient and €, is the stochastic disturbance term satisfying OLS3
assumptions. Obtain an estimate for B, and its corresponding variance. Also
discuss the Durbin-Watson statistic for detecting autocorrelation in the model,
and its interpretation. 20

8. (o) T fudhw w@ Ao wem $ R w0 % fau afw-aefew & g o A S

Describe the Box-Jenkine methodology to identify a particular time series
model. 15

fb) un WRO W A7 UE e A9 wnvht we U wim w9 weel ¥ we sim e Rrefifie

gt =) g Fif
x Ix dz L Lg Tz EE
B3 3560 ? 016 7 ? 7
B4 ? ? 017 ? 11975

What is a life table? Distinguish between a complete life table and an abridged
life table. Complete the following life table |

* I d, d, Ly E EE
B3 3560 Lt 016 ? 2 ?
B4 7 ¥ 017 P 11975 . 20

(c) i wfEr wfeE w, e R e, el A I oS o, uw dfen o
Teafiam)

Write a brief note on National Statistical Commission stating the components,
functions and ohjectives of each. 15

T ST 13 10 BSO—18



CS (Main) Eamaiid

wifeasht (I97-u=-11)
T : i T ferpan i : 250

Ty-U wraeeft o ergew
(IR A & @ Frfafaa F&E A g aaurigds o2)

T 3me U € S 4 wuel # fawifya § qun R o stish 91 A B 2

SufieaR ®I el grer U & IW I T

W9 HEAT 1 3R 5 fad & a1 wrht uwE § 8 U @ve ¥ FH-9-F0 T 9 g d wel o 3 difem)
Ui /A % forw frad e 3me ame fig o )

wwHt % I 3t wiftrrd memm § fom S =fee, e Ig@ e waw-ua | foean man R, #iR 3@ wrew w6 w9
IE TH-TB-IW (Fo o o) it % g@yy W sifha FfdE wm w e s =nfew) wiitga wrem
fafs o et memm & fom@ o s w FE oF Et fei

et o &1 I 2 F forg oiEl e @, i me <fifoe qun Iuet wE wu @ g i)

912 /fom, el JEvEd B, YW % IW a4 i T W g dfed ey 9

Tl % Il S T HAGER S| At e a6 w, @ v 6 I A e F Sl 9r 98 I e
T | H-UE-3 g § el Sier I U A1 36 W FI WE w9 H H IH =]

SDF-B-STSC

STATISTICS (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Charts/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Uus—A / SECTION—A

1. (a) #oft yomelt qun THIER Yome F g Fife) vE wnefl § Wad 9 9 991 9aen w9 9
faafa 9r s 9 o & ogeR 9IS €1 T 92 &1 TE atErdihl 8 ag1 "31ey
200 =9 & | Hg 300 =0 W Yorelt i favaatadr s i

Ry Ry
—O— — O

Define series system and parallel system. In a system, four independently and
identically distributed components are connected as per the following
configuration. Each component has exponential lifetime with mean equal to
200 hours. Obtain system reliability at time 300 hours :

R, R,
O —O—

10

(b) Tom: ufeemm 5w =t 9éy #§ gwenew) o ufeemw @ % @ ASN 2t ATI o @ &
3 fafag|

Explain double sampling plan briefly. Write the formulae for obtaining ASN and
ATI for double sampling plan. 10

(c) HETU Hehadi B X-912 & fou fageaw dimest @1 3g@ ifsw) 3fe rat sfaest oy ged veat
UCL & 31fere &t 5t &1, &t E(r) 31a i)

In usual notations, write the control limits for X-chart. If the rth sample mean
is the first to exceed UCL, obtain E(r). 10

SDF-B-STSC/18 2




(d) faw T wwEn % 3 w6 fafae) u o di 3@ A, B a9 C 4T 81 9 & TR %

(e)

gfa 3713 3918 &g SEvIHT
FeaT AT i

A B c

I 3 4 5

i g 5 3 5

F= W 1 991 [ 1 IR Al 2, e @A 5000 geEEl a9 7500 3HEEl Sueey &
ITE1 % Ui 3T IeAeA & fore = W ot sawear e @

I A I TedF TS B S A 0 A6l HH-GHE, 36 B @l S § o aTel JH-90F
AT 3 IR C H T AT HH-HE H AW A 2| B WA AT S I9E A
3000 T#E % GUGed IcUGd H Ghdl 2| diFl Ied@l F A W FE: 600 THE,
650 31 9 500 3HE &1 72 off v 2 5 sonfea s@meatl 21 31 4 & 7 § Ieiead
6 | g " o se 6 A, Bawn ¢ # wfa 5 o W € 50, € 50 @91 € 80 21
L F B @ 9 oisd % &9 A 9ar Hifsw, e fh efteman sy % fore a|e 3w
&1 genrgal 61 g F1 Pt o . gy

Give the applications of linear programming problem. A firm produces three
products A, B and C. It uses two types of raw material I and II of which

5000 units and 7500 units respectively are available. The raw material
requirements per unit of the products are given below :

Raw Requirement per unit of product
material A B E
I 3 - 5
I 5 3 5

The labour time for each unit of product A is twice that of product B and three
times that of product C. The entire labour force of the firm can produce the
equivalent of 3000 units of product A. The minimum demands of the three
products are 600 units, 650 units and 500 units respectively. Also, the ratio of
the number of units produced must be equal to 2 : 3 : 4. Assume that the
profits per unit of A, B and C are 50, ¥ 50 and ¥ 80 respectively.

Formulate the problem as a linear programming model in order to determine
the number of units of each product which will maximize the profit.

-G (39 ® iy i) wra-gieet w F o Fn-wn wee i gEeEE 8w
IeEA A aTefl ol = ATel il 25000 TR U 99 FEE Wt 21w AT H A
F1-25 ufq 39 81 = A & fou o1t fofa @ f g € 2146 ufd A& a0 w@E
1T, 3ied ATt & 5-4% i ad 2

(i) Fa ara-geht Hit arra a1 fdereh Gu w1 afEm (sEATHE die 9Es) J@ Hig)

(i) afe Werw g et H UH & S W g 25000 FHEAT WHEd W AN 57 W 6%
#1 92 31 & T 2, 9 71 39 3@ W o S aee?

10
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(@)

(b)

Define inventory. What are the advantages and disadvantages of having
inventories? A manufacturing company annually uses 25000 units of a raw
material. The cost of the raw material is ¥ 1:25 per unit. The ordering cost of
the raw material is ¥ 21-6 per order and the carrying cost is 5:4% per year of
the average inventory.

(i) Find the total inventory cost and the economic lot size.

(i) Should the manager be concerned if he is offered a discount of 6% on the
cost price on a single order of 25000 units by the supplier?

Trferfaa wwen =1 wwar fafy & swaa 3 &= i

TF FOA & yER B @ (IE) S=ar 2, o v 39 % w9 4 R qw gudt gEl 21 3 @e |
W|EA A #l 2 T a9 WEE B # 4 3 ufd 91 3R gE @ § WA A 997 B Y% 6
3 zarggl fd fesa 2t 21 59 @r € 3 ufd SR 9w gt @ € 4 ufd feen ot 21 v foram
H I WA F 0 W A i FA-H-FH 90 IHEAT 9 WA B Fit FH-V-FA 102 FHEAT
=ifen)| foram yds wwr # el @R @l aifF Fn-9-%0 ama 0 g sAEvEwal @
& wH?

Solve the following problem using simplex method :

A company sells two types of fertilizers, one is liquid and the other is dry. The
liquid fertilizer contains 2 units of chemical A and 4 units of chemical B per jar
and the dry fertilizer contains 3 units of each of chemicals A and B per carton.
The liquid fertilizer sells for ¥ 3 per jar and the dry fertilizer sells for ¥4 per
carton. A farmer requires at least 90 units of chemical A and at least 102 units
of chemical B for his farm. How many of each type of fertilizers should the
farmer purchase to minimize the cost while meeting his requirements?

% FEA (Ho Fo THo Fo o) femmm (Fder) I 1 vl Fiferg) Freqea & foma & 39 =i
#t o Higd 91 @ Fif | v weiie wefea % ufee & difeal @ Fmiv w81 s afe
freor 4 Bt R, A weia = dfifomt o Fmior sl @ st s @ 25:000 cm 997 AEE
=@ 0-020 cm % @iy Tm=G: faafa St 81 Frafia siooe w5 Aol & o g fomn
ST @ SR IR wend AT St B1 (1) Had X-= a (i) FEE X-9% H WA F#Hd g0 98
it shifsrg fo6 oo wef Forer aet o emum ot ol @ fer R

T 1 2 3 4 S
ey 24998 25:016  25:024 25022 24984

6 7 8 9 10
ey : 25012 25024 24978 25012 25017
o 11 12 13 14 15

greg . 25024 25:026 25027 < 25-028 25028

Describe a CUSUM control chart. Compare this chart with a Shewhart chart
with respect to performance. A machine produces spokes for the wheels of
bicycles. When the process is in control, the machine produces spokes whose

SDF-B-STSC/18 +
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lengths are normally distributed about mean 25-:000 cm and standard
deviation 0:020 cm. At regular intervals, a sample of 5 spokes is taken and
their lengths are measured. Use (i) Shewhart x-chart and (ij) CUSUM Xx-chart
to investigate whether the machine is correctly set on the basis of the following

data :
Sample : 1 2 3 -4 5
Mean : 24-998 25-:016 25024 25029 24984
Sample : 6 7 8 9 10
Mean : 25012 25024 24-978 25012 25-017
Sample : 11 12 13 14 15
Mean : 25-:024 25026 25027 25-028 25-028 18

(c) =iiEy fF U FTgFOE TR GEen #, ¥t sEwand v @ yEn A adl 8| qewE g
HeEHUT IRl 1 gRTe it | et AR S@er 1 It @AY STeE PT o wEif, fawe
HehHuT WTfeher 3TE (t.p.m.) Frefafiad 2

{—
P= a @ ; O<a, b«l
b 1-b

3@ud lim P W I

n-—yee

Show that in an irreducible Markov chain, all the states are of the same type.
Define the transition probability of a Markov chain. Find the higher transition
matrix P" of a Markov chain with t.p.m.

l-a a
P= : O<a, b<1
b 1-b

Hence, obtain lim P".
n—oce 20

3. (a) @wiizu foF 3 wada WEAEA UHHT 1 IR, T U9 WA el el 2|
Show that the difference of two independent Poisson processes is not a Poisson
process. 15

(b) U favm UER F wEmI-dest & fore e geg-at A v 2

qrE S| 2 3 4 5
HlE & 37 § yiawrd s@%aar ;10 25 50 80 100

w SfEfies g # 1000 399 SR % dgew 3EHe § § 91 U kel Siol g dod & aker
F T T 10 Bt 2| 3R G Fod UE WY F9e 90, 9 @ € 2-50 ufd @ew & 2l 12
weaTfya 2 5 e Ruffa saa & 9 ot aoa a9 Ry 9, =R 9 S T g v A6 e
T S-S o9 ©UE & I8 acel a1 & | e F) fhE g F iaud % @g |t soat ®
TEATHT TTfE?
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(c)

The following mortality rates have been observed for a special type of
lightbulbs :

Month s 1 2 3 4 S

Percent failing at the end of month : 10 25 50 80 100

In an industrial unit, there are 1000 special types of bulbs in use, and it costs
7 10 to replace an individual bulb which was burnt out. If all the bulbs were
replaced simultaneously, it would cost ¥ 2:50 per bulb. It is proposed to replace
all the bulbs at fixed intervals, whether or not they have burnt out, and to
continue replacing burnt-out bulbs as they fail. At what interval of time should
the manager replace all the bulbs?

Trrerar-wfaafa aon wwa-ufafEm sfeeem St & fofs § e faeaa e 5
% HTeg vl qda i o FEfaiy e Hif)

Explain the procedure for testing the mean of exponential failure time
distribution in the case of failure-censored and time-censored sampling
schemes.

4. (a) Trfafas ofEe s & fau sean 5a @ $ifw .

AIeT-TMeT
e A B C et
X 20 40 40 152
Y 80 120 80 164
z 40 80 120 154
T 144 204 82

Obtain an optimum solution for the following transportation problem :

Warehouse
Factory - = = Supply
X 20 40 40 152
Y 80 120 80 164
zZ 40 80 120 154
Demand 144 204 82

(b) M/G/1 uferal aueey aun diemss-fafaa o7 fefa)

Explain M/G/1 queues and obtain Pollaczek-Khinchine formula.

SDF-B-STSC/18 6
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(c) Tr=fafiaa @ vfeemm Fhegw Fises & fow OC 9% a1 ASN % @ifuu| @y & 78 =il

I WIHT G p H AF M IFR AL fFO0< p<1, 02 g F @ ¢

FHTF FR
1 woH 5 5
T 3 0
: fadf 9

Draw OC curve and ASN curve for the following two sampling inspection plans.

Assume large lot sizes and take values of p as 0 < p <1 with increment of 02 :

Sampling Sampling Sample Combined | Acceptance | Rejection
Plan No. No. Size Sample Size No. No.
1 1st 5 S 1
1st 3 0
2
2nd 6 9 1

5. (a)

(b)

(c)

SDF-B-STSC/18 s

15

@us—B / SECTION—B

31 T & TEATE (AR) WhH 1 WHgErRY B 1d I |
Obtain autocorrelation function of autoregressive (AR) process of order two. 10

fafira erfieroit (vafat) g ves o fimd a0 (F129M) o1 I Sl % anfa i)

Describe the wholesale price quotations supplied by various agencies and their
limitations. 10

e ufeedt (visat) = fomm Sifsw
Hﬁf@ j l’t =61 +B2Xi +u:-
s 1 ;Y]

i

sEl y* aun X aeedga R ) frawe @, =B, S, /S, T S, a0 S, wu: @
(farer) o s (Taiee) % witest @k fomem €1 cov By, B,) F1 WM sft sma Fifsm |
Consider the following models :

Model I Y; =B +B.X; +y;

Model IT : Y;

L

*
=0y +0,X; +u;

=y +a,X; +tu;

where Y* and X' are standardized variables. Show that d, =B, S, /S,,
where S, and S, are the sample standard deviations of the regressor and the
regressand respectively. Also find cov (B, f,). 10

[P.T.O.



(d)

(e)

(@)

(b)

fem men 2 o6 we fodiw wqe % forw 30 @om 31 i 39 W ol Sfeq-wemn F: 27-49 76 T
22:56 a4 2 3R 30 & 3w W Sffadl A w@n 54435 ®| I@ HIC (i) 31 F W TF TG
Tt 1 W@ a1 (ii) 31 H W q g o WA At b g

Given that the complete expectations of life at ages 30 and 31 for a particular
group are respectively 27-49 years and 22-56 years, and that the number of
living at age 30 is 54435. Find (i) the number that attains the age 31 and (ii) the
number that will die without attaining the age 31.

T-ThR i ufeaied Fifsre | gash srgwar @i faflau) fr= amgfs sea & foo wham =r X &
WT-WWW:

£ ¢ 1 2 3 4 5 6 i

gy : 5 10 20 S 4 4 2

(Gm s |t 98 o 11 # & 7 7))

Define T-score. Write its applications. Find the T-scores corresponding to
the test scores X for the following frequency distribution :

x 1 2 3 4 5 6 7
¥y i B 10 20 5 4 4 2

(Normal Distribution Table is given in Page No. 11.)

o faafaar =1 g #0127 o3 @1 ufomm 27 faun Renfear = gar @ ¥ sfo=nfes
ditent =1 waE ifsa)

What is the nature of heteroscedasticity? What are its consequences? Explain
the formal methods of detecting heteroscedasticity.

anfefer feafemmdt (SRrdier) @ 27 anfies gemedt 1 qaiqem & & 39t Iwifian i afmmd
Tmige | F= fw v srwel & muR W, TR & aTew gEe &1 e Fifsg i gz fR
T2 GHT IehATT A ITEH IcHAv THEvT 6 FAT § -

2004 2005
g
7o qTAT g7 AT
A 10 19 12 50
B 12 25 15 20
& 18 10 20 12
D 20 S 40 2

SDF-B-STSC/18 8
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What are economic barometers? Show their usefulness as well as their
limitations in forecasting economic events. Calculate Fisher’s ideal index from
the data given below and show that it satisfies time reversal and factor reversal

tests :

. 2004 2005
Commodity ’ : ; .
Price Quantity Price Quantity
A 10 19 12 50
B 12 25 15 20
C 18 10 20 12
D 20 5 40 2

20

(c) = gt w27 afnrdidl ) foflay ot o9 aroft & et A =wen Fifw) wfim 5 anf
* Fmfor & vy ol forflaw ) s & foret o i faa=mn ifsm)
What is life table? State the assumptions and explain the elements of life table.
State the principal methods used for the construction of abridged life table.
Discuss any one of them.

Consider the two-equation system :

ar-grie ggfd w famm Fifsw

Br1ye +B1oYas +Y11%1 +Y12X2 = Uy
Boi1yie +Baolar +¥21% +Y22X0: = Uy
afdeR4l y,, =0, yoq =0 F IFwia wels gt it vgam-feufa fenfe | gt & smhem
EARCICR:EEE

BriYre +B12Yor +Y11%1 +Y12X2: = Uy
Boit +Boolar +Y21%1 +Y02X0r = Uy

15

Determine the identification status of each equation under restrictions y;; =0,
Y5; =0. Explain the method of estimation of the parameters.

(b) 4 we fafifa fopy o & @rfsk 3 faaar fam w wwm s=aua § ) 9fe ayg § waan 78 85%
¥ I} 2 o HfeTan 7E 25% ®, 9 T d g & #el % I BH % forg Jaftess e
1 SIS (@eher s G groft 98 o 11 F &t E 1)
4 items are to be constructed so that they are equispaced on the difficulty
scale. If the easiest item is passed by 85% of the group and the most difficult
by 25%, find the percentage of individuals in the group passing the other two
items. (Normal Table of Area is given in Page No. 11.)

(c) Toen iR wfagm # =R i Fvaedgar 9 Juar 6t gween gagmE| fGweEgfigar s qu
Seren T ST QA AR Ao A
Explain the concept of reliability and validity of scores in education and
psychology. Describe the methods of obtaining the reliability coefficient and the
validity coefficient.

SDF-B-STSC/18
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8. (a) ARIMA (p, d, q) Y&H & (@AM % Fit faftmt wezmey)
Explain the methods to forecast ARIMA (p, d, q) process. 15

(b) &AEA o IATHS YT IUS o IAThS! I UhA B b Atk qu1 A FavaEfar w we Fifs)

Explain the methods of collection of area statistics and yield statistics, and

their reliability. 20
(c) emal F fafim oo oagee) afe | o oEr S= # AU 48 ;52 7, q1 {e faw

ATFHES W HIET Wehed I 2L 1 Tiahe I

30 998 1000 Ffgenesi @ 3c9=1 a=91 % G

15-19 50

20-24 180

25-29 200

30-34 150

35-39 80

40-44 40

45-49 10

Explain different measures of fertility. From the following data, calculate
the female gross reproduction rate if the ratio of male and female children

be 48 : 52 :
Age group No. of children born to 1000 women
15-19 50
2024 180
25-29 200
30-34 150
35-39 80
40-44 40
45-49 10
15
* * ok

SDF-B-STSC/18 10




e ———

wroft : Gt yEE s
Table : Cumulative Normal Distribution

o =[* e /at
-=.2n
X ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 07 ‘08 ‘09
0 5000 -5040 -5080 -5120 5160 5199 -5239 5279 -5319 5359
1 -5398 -5438 ‘5478 5517 5557 ‘5596 ‘5636 ‘5675 5714 5753
2 5793 -5832 5871 :5910 -5948 :5987 ‘6026 ‘6064 ‘6103 ‘6141
-3 6179 6217 ‘6255 ‘6293 ‘6331 ‘6368 6406 6443 ‘6480 6517
-4 ‘6554 ‘6591 ‘6628 ‘6664 6700 ‘6736 6772 -6808 ‘6844 ‘6879
5 6915 ‘6950 -6985 ‘7019 ‘7054 ‘7088 ‘7123 “T187 ‘7190 -7224
‘6 7257 7291 -7324 ‘7357 ‘7389 ‘7422 7454 ‘7486 1517 “7549
=F 7580 ‘7611 7642 7673 7704 7734 7764 7794 ‘7823 7852
-8 -7881 ‘7910 <7939 ‘7967 ‘7995 -8023 ‘8051 ‘8078 ‘8106 ‘8133
-9 -8159 ‘8186 8212 ‘8238 ‘8264 ‘8289 ‘8315 -8340 ‘8365 -8389
1-0 ‘8413 ‘8438 ‘8461 ‘8485 ‘8508 ‘8531 ‘8554 ‘8577 -8599 8621
1+l ‘8643 ‘8665 -8686 -8708 ‘8729 -8749 ‘8770 ‘8790 -8810 ‘8830
1-2 -8849 ‘8869 ‘8888 8907 ‘8025 -8944 ‘8962 ‘8980 -8997 ‘9015
13 ‘9032 ‘9049 ‘9066 ‘9082 ‘0099 ‘9115 ‘9131 ‘9147 ‘9162 9177
1-4 ‘9192 ‘9207 ‘9222 ‘9236 ‘9251 ‘9265 ‘9279 ‘9292 9306 -9319
1:5 ‘9332 ‘9345 ‘9357 ‘9370 ‘9382 ‘9394 ‘9406 ‘0418 ‘9429 ‘9441
16 ‘9452 ‘0463 ‘9474 ‘9484 ‘0495 -9505 ‘9515 ‘9525 ‘9535 ‘9545
17 ‘9554 ‘9564 ‘9573 ‘9582 ‘9591 ‘9599 ‘9608 ‘9616 ‘9625 ‘9633
18 ‘9641 ‘9649 ‘9656 ‘9664 ‘9671 9678 ‘0686 ‘9693 ‘9699 ‘9706
19 ‘9713 9719 ‘9726 9732 ‘9738 9744 ‘9750 ‘9756 ‘9761 ‘9767
2:0 ‘9772 Q778 ‘9783 ‘9788 ‘9793 ‘9798 ‘9803 ‘9808 ‘9812 ‘9817
21 ‘0821 ‘9826 ‘9830 -9834 ‘9838 ‘9842 ‘9846 ‘9850 ‘9854 ‘9857
2:2 ‘9861 ‘0864 ‘9868 ‘9871 ‘9875 ‘9878 ‘0881 ‘0884 ‘9887 ‘9890
2-3 ‘9893 -9896 ‘9898 -9901 ‘9904 9906 ‘9909 ‘9911 ‘9913 ‘9916
2:4 ‘9918 ‘9920 0022 ‘9925 ‘9927 ‘9929 ‘9931 ‘0932 -9934 ‘9936
2:5 ‘9938 ‘9940 ‘9941 ‘9943 ‘9945 ‘9946 ‘0948 -9949 -9951 ‘9952
26 ‘9953 -9955 ‘9956 -9957 -9959 ‘9960 ‘9961 ‘0962 ‘9963 ‘9964
27 ‘9965 ‘9966 ‘9967 ‘9968 ‘9969 ‘9970 ‘9971 9972 -9973 ‘9974
28 ‘9974 -9975 ‘9976 9977 9977 ‘9978 ‘9979 9979 ‘9980 ‘9981
29 ‘9981 ‘9982 ‘9082 ‘9983 ‘0984 ‘9984 -9985 ‘9985 ‘9986 ‘9986
30 ‘9087 ‘9987 ‘0987 ‘0988 -9988 -9989 -9989 -9989 ‘9990 ‘9990
31 ‘9990 9991 ‘9991 ‘9991 ‘9992 ‘9992 ‘9992 9992 ‘0993 -9993
32 ‘9993 -9993 -9994 -9994 -9994 -9994 -9994 ‘9995 ‘9995 ‘9995
3:3 ‘9995 ‘9995 ‘9995 ‘9996 ‘9996 ‘9996 -9996 -9996 ‘0996 -9997
34 ‘9997 -9997 ‘9997 -9997 -9997 -9997 -9997 -9997 ‘9997 ‘9998
x 282 1-645 1-960 2-326 2-576 3-090 3291 3:891 4417
0(x) ‘a0 ‘95 975 -99 -995 -999 -9995 ‘99995 ‘099995
2-o(x)] 20 10 05 02 01 002 001 0001 -000001
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STATISTICS (PAPER-II)

Time Allowed : Three Hours I Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and § are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Charts/figures, wherever required, shall be drawn in the space provided for answering the
question itself,

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Uus—A / SECTION—A

1. (a) et 9 6 Fraedaa = 6 Seew | aRnie St g @ @ il w9 e
HTYEUEl it e HIR |

Define reliability of a system with an example along with the criteria
affecting it. 10

() W frgra 6 Rkwmss W o Rl fifae 7o swh @it 1 v Hiivr)

Write a note on the characteristics of game theory and discuss its limitations. 10

(© Was Numa e § 34 6 dwea w gtonfya it PrafiRea Was o wwen #5 3d
iR

AR Z = 2x; +5x, +6x3
= wfterdt & srfa

Sx; +6x5 ~x3 £3
—2x) + Xy +4x3 <4
x; —5x,5 +3x3 <1
-3x; —3x9 +7x3 <6
Xy, Xg,X3 20

Define the concept of duality in Linear Programming Problem (LPP). Write down
the dual of the following LPP :

Maximize Z =2x; +5x, +6x3
subject to the constraints
Sx; +6x5 —x3 <3
—2x; + Xy +4x3 <4
x; —5x9 +3x3 £1
-3x; —3x5 +7x3 <6
Xy, X2, X3 20 10

(d) TR FE a1 WA Tkl TR H Th ISTEO F WY F9H Hifrg| Fraferiaa wsmmm
TR SR § A 3R B ¥ % SmR-3i, ¥94 0 ¥ 1 ¥ fog, y@ Hifse, 5@ 796 e
TSR -3 AFHSHA 50% R :

as
3 A B
A 09 01
B 0-S 0-5
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Discuss Markov chain and transition probability matrix with an example. For
the following transition probability matrix, determine the market share of
brands A and B from period O to 1, when their initial market share breakdown

is 50% :
To
From 4 B
A 09 0-1
B 0-5 05
10
(e) RTEN % WY WehH-FEA W Ieqre-Figam & fide Hifv
Differentiate between process control and product control with examples. 10
2. (a) Wi FRERET ¥ R? INNE-NRGE, IAEH-NRGA A FE-2E@ (3o o) TH A
IR ARl o drelt wieeem s #, st N =1000, n, =50, ¢, =3, n, =100
3R ¢, =7 &, T AT fr 31 sae Fred 58 YR T F01
What are sampling plans? Define consumer’s risk, producer’s risk and OC
curve. In a double sampling plan with N =1000, n; =50, ¢ =3, ny, =100 and
¢, =7, explain how you would draw your conclusion. 15
(b) ETEER T AIOR T sl % g foereaar iR dehe e W hifvm
Obtain reliability and hazard functions of exponential and lognormal
distributions. 15
(c) TN (Tesggm) % forg Fror wfm o €7 pdfem ok cdfm @1 auiy i) fefiRaa
% 10 ivewl, Pl % F AHR 100 7 ¥, F Ayl sl F e F@ 3w
F9ifea Frmor |ivm R aun Iuh fgo dmedt 6 R Hifte
Sfaael aear 1 2 3 4 5 6 7 8 9 10
PRI A EET: 4 8 11 3 11 7 7 16 12 6
What are control charts for attributes? Discuss p and c charts. The following
data refer to number of defectives in 10 samples each of size 100 items.
Construct an appropriate control chart and interpret the control limits :
Sample No. 1 2 3 4 5 6 7 8 9 10
No. of Defectives : 4 8 11 3 11 7 7 16 12 6
20
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3. () Trad wwEn % Ao fiftm e et § ofe S % e H aren WRER A R

7o freaq § -
Eae

1 2 3 4 5
Al 8 4 2 6 1
B| o o9 5 5 4
s C | 3 8 9 2 6
D| 4 3 1 o} 3
E| 9 5 8 9 5

sEan e firega I Fifvg)

Discuss Assignment Problem. Consider the problem of assigning five jobs to
five persons. The assignment costs are given as follows :

Job
1 2 3 4 5
A 8 4 2 6 1
B 0 9 5 5 4
Person C 3 8 9 2 6
D 4 3 1 0 3
E 9 5 8 9 5
Determine the optimum assignment schedule. 15
(b) FrafaRaa afes gwen w1 MODI fafy & 7@ Feeferg -
T~
D, D, D4 D, grerdl

O, 1 2 1 4 30

IH O, 3 3 2 1 50

O, o 2 5 9 20

gt 20 40 30 10

Solve the following Transportation Problem by MODI method :

Destination
D, D, D, D, Availability
O 1 2 1 <t 30
Origin O, 3 3 2 1 50
O3 < 2 5 9 20

Demand 20 40 30 10
15
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() " WRew Tuwm gwen H sren Hifw freaiifas Was Saew waen 51w 99 6
fom-M fafa @ s
FAAHET Z =2x; + x,
= wioeest % siafa
3x; +x5 =3
4x, +3x, 26
X, +2x, <3
X 2 O, Xo 20
Explain the general Linear Programming Problem. Solve the following LPP by
Charnes’ Big-M method :
Minimize Z =2x; +x,
subject to the constraints
3x; +x,=3
4x1 +3x2 =6
Xy +2X2 <3
X1 20, Xo 20 20

4. (o) f3-=afe YI-Ivh @@ qu YR AR F goum fag N sl Fit) Freaffes 9w =

T Hifse
fgeret B
1 2 3 4 5
I 3 5 4 9 6
R g I 5 6 3 7 8
ST A ar 8 7 9 8 7
v | 4 2 8 5 3

Define two-person zero-sum game and saddle point of a payoff matrix. Solve
the following game :

Player B
1 2 3 4 5
I 3 5 4 9 6
I 5 6 3 7 8
Player A ml s 7 9 8 .
v 4 2 8 5 3
15
(b) fr Rrgra | 39 TN GHFA B? TS T 9 &7 M/M/ 1 Hiea i Rewareit @1 9 i)
What do you understand by queuing theory? What are its advantages? Discuss
the characteristics of M/M/1 model. 15
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(c) vEmE e § Rt Suw ) Riker ST A T R 3w F 99 6 S T
2 Rk We 100 T2 71 A faeed 20 U2 ¥ ¥ ITRO 1 99 FH-9-69 130 W R,
Taeh) TTrhat @1 27 (S 5 WRofl 98 o 9 W 1 E B)
Derive failure rate of a device assuming normal distribution. Suppose the life of
an equipment is known to be normally distributed with mean 100 hours and
standard deviation 20 hours. What is the probability that the equipment would
last at least 130 hours? (Normal Distribution Table is given in Page No. 9) 20

@us—B / SECTION—B

5. (a) T whem i duar R wwe ) we R dum F (fm v f s fii)
Explain the concept of validity of a test. Describe various types of validity. 10

(b) T Aoft F afeniia AR T g sRUTER FA Aot # fie AR e @ sRR w1
ol 1 TH-Teh IR AR
Define time series. Distinguish between stationary and non-stationary time

series. Give an example of stationary and non-stationary time series. 10
(c) Toraumm faft =1 o srgwEm ¥ wy avia i)
Discuss variate difference method with an application. 10

(d) R T | A aRoiE D) 6 o T At F e amerE: sfth 9o | A
i T 37 0 AR wE gew iita gy @ # @ Ty ¥7 AR E, @ 9wy ) ")
Define Crude Death Rate. Write its merits and demerits. Generally, what is the
range of Crude Death Rate? Is there any relation between female CDR and
male CDR? If yes, then state the relation. 10

(e) Trafifaa el ¥ woel ToHA-R T Fad ToFH-R H e HIFT, T8 JHd g 7% o1 &
o fomgam@ 105 gest ® 100 #feerd # :

7 aroft
(a:g) TP T ’ﬁ:’z T
15-19 0-0696 4180
2024 0-2346 4123
2529 0-1897 4063
30-34 0-1143 4001
35-39 0-0611 3934
4044 0-0285 3860
45-49 0-0101 3763
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Calculate gross and net reproduction rates from the following data considering
sex ratio at birth to be 105 males to 100 females :

Age Age-Specific Female Life Table
(in years) Fertility Rate Stationary Population
15-19 0-:0696 4180
2024 0-2346 4123
25-29 0-1897 4063
30-34 0-1143 4001
35-39 0-0611 3934
40-44 0-0285 3860
4549 0-:0101 3763
10
6. (o) SRuR TR w0 7 O e afta aeeey) siffaiorm % e #iR @ w wiver
Tt i)
What is the problem of identification? Explain it with the help of an example.
Establish rank and order conditions of identifiability. 15
(b) EHHER U TR WIEA YEl 1 S, Seih Hied AUl 1 FEESH ARIMA Hisa @ /), 3
A Fra wH, G T Tvi HR)
Explain in brief how you will determine orders of autoregressive and moving
average terms while fitting time series using ARIMA modelling. 15
) TER-FeR (o Tho) Flem w1 ¥? fad=n AR 5 319 7@ whao w1 w1 frf § =
Joft < Toraar % e F fae R S0
What is Dickey-Fuller (DF) test? Describe how you will use this test for testing
stationarity of any given time series. 20

7. (@ &P anell o o dfim o awell § e Hife) s aroft § 53w @ @ ol Hifse)
TF WM % Wae G § 45 9§ wd 46 9 F ge§l H @@ e 30450 @ 30320 R
Q45 1 TR HfST)

Differentiate between a complete life table and an abridged life table. Explain
the terms involved in life table. In a sample survey of a locality, the number of
males of ages 45 and 46 were 30450 and 30320 respectively. Calculate g,5. 15

(b) TS SH-giE 9 A faar A =ven Hifvw iR 3R TaEeE H Tefd TRl

Discuss in detail Gompertz curve for population growth and explain the
method of its fitting. 15
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(c) h&m TS % WUFEAU A Y T GHAQ &7 IUINW GHh, WHF GOk a1 T WHE HT &7
AHAFT | B! % T GYF & FagRA 7o, Rae! A 86 aon AMe fmem 15 ®, # W
3R vam % | FHY: 91 3 83 ¥ T IATHW Tl ) UM THA! A Ak HIN, o WeA
500 qu A faaem 100 #)

What do you understand by scaling of test items? What are raw scores,
standard scores and T scores? Explain. In a behavioural study on a group of
students with mean 86 and standard deviation 15, Ram scored 91 and Shyam

scored 83. Express these raw scores as standard scores with mean 500 and
standard deviation 100. 20

8. (a) WM W Hisw § SgEvEal H Gehedl H1 qUH HIRT) 3T T FA J1a FA? AR T
T ITRTHI TAT 3% TR R 39 T H 9|

Explain the concept of multicollinearity in general linear model. How will you
detect it? Discuss its impact on OLS estimators and their variances. 15

(b) T w&A9 % o gfea % w e fed v Tty g feam 9% F sawen ates
R FHSA 1 Ui Him |

Explain logistic curve for population projection. Describe any one method for
fitting logistic curve to the population data. 15

(c) H=1 wiferdh sEfea (o o o) qun faftm Tl # wrrfa it e wifewdh fwmemt
% T w1 a0 87 faeargds awemsu

What are the main functions of Central Statistics Office (CSO) and Directorate
of Economics and Statistics established in different States? Explain in detail. 20

* ¥ %k
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qAROft : F==fl SO s
Table : Cumulative Normal Distribution

_[*_1 _-t?2
X) = _
o) =" e tat

X ‘00 01 ‘02 ‘03 -04 ‘05 ‘06 -07 -08 -09

‘0 5000 -5040 -5080 5120 5160 5199 5239 5279 5319 -5359

-1 5398 5438 -5478 -5517 -5557 -5596 -5636 -5675 5714 5753

2 5793 -5832 5871 5910 :5948 -5987 ‘6026 ‘6064 ‘6103 ‘6141

-3 ‘6179 6217 6255 ‘6293 ‘6331 ‘6368 ‘6406 ‘6443 ‘6480 ‘6517

4 ‘6554 ‘6591 ‘6628 ‘6664 ‘6700 ‘6736 6772 ‘6808 ‘6844 ‘6879

5 ‘6915 ‘6950 ‘6985 *7019 *7054 7088 7123 ‘7157 “7190 ‘7224

‘6 ‘7257 *7291 ‘7324 “7357 ‘7389 7422 7454 7486 <7517 “7549

7 7580 7611 ‘7642 ‘7673 7704 7734 ‘7764 7794 ‘7823 7852

-8 7881 “7910 7939 7967 *7995 ‘8023 -8051 ‘8078 ‘8106 -8133

9 ‘8159 ‘8186 ‘8212 8238 -8264 -8289 ‘8315 ‘8340 ‘8365 8389
10 ‘8413 8438 ‘8461 ‘8485 -8508 8531 ‘8554 -8577 :8599 ‘8621
11 ‘8643 ‘8665 ‘8686 8708 ‘8729 -8749 -8770 ‘8790 ‘8810 ‘8830
12 -8849 ‘8869 8888 ‘8907 -8925 ‘8944 -8962 8980 ‘8997 ‘9015
1-3 ‘9032 ‘9049 ‘9066 ‘9082 ‘9099 ‘9115 ‘9131 ‘9147 ‘9162 ‘9177
1-4 ‘9192 ‘9207 0222 ‘9236 9251 ‘9265 ‘9279 ‘0292 ‘9306 ‘9319
15 ‘9332 ‘9345 ‘9357 ‘9370 ‘9382 ‘9394 ‘9406 ‘9418 ‘0429 ‘9441
16 ‘9452 ‘9463 ‘9474 ‘9484 ‘9495 ‘9505 9515 ‘9525 ‘9535 ‘9545
1-7 ‘9554 ‘0564 ‘9573 ‘9582 ‘9591 ‘9599 ‘0608 ‘9616 ‘9625 ‘9633
1-8 ‘9641 ‘9649 ‘9656 ‘0664 ‘9671 ‘9678 ‘9686 ‘9693 ‘9699 ‘9706
19 ‘9713 ‘9719 ‘9726 ‘9732 ‘9738 ‘9744 ‘9750 ‘9756 ‘9761 ‘9767
2-0 9772 ‘9778 ‘9783 ‘9788 ‘9793 ‘9798 ‘0803 ‘9808 ‘0812 ‘9817
2:1 ‘0821 ‘9826 ‘9830 ‘9834 9838 ‘0842 ‘0846 ‘9850 ‘9854 ‘9857
22 ‘0861 ‘0864 ‘0868 ‘0871 ‘0875 ‘9878 ‘0881 ‘0884 -0887 ‘9890
23 ‘0893 ‘0896 ‘0898 ‘9901 ‘9904 ‘9906 ‘0909 ‘9911 ‘9913 ‘9916
24 ‘9918 ‘9920 ‘0922 ‘9925 ‘9927 ‘9929 ‘9931 ‘0932 ‘9934 ‘9936
25 9938 ‘9940 ‘9941 ‘9943 ‘9945 ‘9946 ‘9948 ‘9949 ‘9951 ‘9952
26 ‘9953 ‘9955 ‘9956 ‘9957 ‘9959 ‘9960 ‘9961 ‘0962 ‘9963 ‘9964
27 “'9965 ‘9966 ‘9967 ‘9968 ‘9969 ‘9970 ‘9971 ‘9972 ‘9973 ‘9974
2:8 ‘9974 ‘9975 ‘9976 ‘9977 ‘9977 ‘9978 ‘9979 ‘9979 ‘9980 ‘9981
29 ‘9981 ‘0982 ‘0982 ‘9983 ‘9984 ‘9984 ‘9985 ‘9985 ‘9986 ‘9986
30 ‘9987 ‘9987 ‘9987 ‘9988 ‘9088 ‘9989 ‘9989 ‘9989 ‘9990 ‘0990
31 ‘9990 ‘9991 ‘9991 ‘9991 ‘9992 ‘9992 ‘9992 ‘9992 ‘9993 ‘9993
32 ‘9993 ‘9993 ‘9994 ‘9994 ‘9994 ‘9994 ‘9994 ‘9995 ‘9995 ‘9995
33 ‘9995 ‘9995 ‘9995 ‘9996 ‘9996 ‘0996 ‘9996 ‘9996 ‘9996 ‘9997
34 ‘9997 ‘9997 ‘9997 :9997 ‘9997 ‘9997 ‘9997 ‘9997 ‘9997 ‘9998
x 1-282 1-645 1-960 2:326 2576 3-090 3291 3-891 4417
o(x) ‘90 ‘95 ‘975 ‘99 ‘995 ‘999 ‘9995 ‘99995 ‘999995
2(1-¢(x)] 20 ‘10 -05 02 ‘01 -002 -001 -0001 -000001
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CS (Main) Exam,2021

DETACHABLE
'Flﬁ'@a?ﬁ (F9=-9=11)
STATISTICS (Paper 1I)
faffa & : T qve Al 37 : 250
Time Allowed : Three Hours Maximum Marks : 250

AYA-TF FEE A9 ey

IW W F @ Frfafaa fFEat ®t Foo a@EagEs o3 |

| s uW § S et § fnfm € qn e sk sttt IAT W oY g R

SHIGaR A el qiE T F IR o ¢ |

U w1 3R 5 dfad & qur iR g ¥ TS0 ge ¥ FH-4-FH TR W gHaK e

Ul & IW QT |

A% W /90 & forg fraa s Sas wme fog o )

T % IR I wiied wrem § forg S wifen, fre Scorg smas waw-wA # e wn @,

IR 7@ WA & W Joold UE-TE-IW (M) Yfew F qays w® sfea fifds w@m

gﬁ%mﬁlmw%mm%ﬁwﬁ%@mwwaﬁwﬁ
|

freft wem &1 IR A F fou st sEa €, e AW e auT SHe WY ¥ § giua fifg |

=1 /o, el Jaws &, ¥ & W o e W g s fog Smd |

WAl & SERI B T HFAMER F ST | afe wer T8 8, A T b IW H AT B S
wTe 98 IR dvia: o @ @ | ve-we-Iw I # relt BIET 0 8 AT S6F I H WE
®Y ¥ FE ST AR

QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Charts/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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QUusg ‘A’ SECTION A’
1.(a) U ISV 6 Ferdl &, Uahd Uiq=ad ST &l et Hife | ue gfa=aq s
H TERE A 9% & Wew @ W ol |

Explain Single Sampling Plan with the help of an example. Also, write the importance
of an Operating Characteristics Curve in a sampling plan. 10

1.(b) frafafaq fraaa aven & s difvo
fem Depot
I I I IV V

160 130 175 190 200
135 120 130 160 175
140 110 145 170 185
50 50 80 80 110
55 35 80 80 105

TR

Town

moOaOw»

Solve the above assignment problem. 10
1.(c) et faftr &1 S we feafafea @9 & ga g
faemést B Player B
B, B, B; B,
A; [ 025 020 0-14 0-30
fgemst A A, | 027 016 0-12 0-14

Player A A, | 0-35 008 0-15 0-19
A, [-0-02 0-08 0-13 0-00

Use algebraic method to solve the above game. 10

1.(d) HHAT WTRAHAT g

0
1
2

& qY wF weE gaa | e fifg | gufm 6 smemd smed sk wdana
FfRriE € |

Consider the Markov Chain with transition probability matrix :

1

O N— O O
b— D e
S N—= O

0
1
2

Show that the states are periodic and persistent non-null. 10

O N—= O o
O N—= O N

1
0
1
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1.(e)

2.(a)

2.(b)

2.(c)

SRIEIAT B & el & adisy | afe fdt wew f deorEdr ® W YR § TS

e h(t) = 0015, t <200
~10-025, £ >200
A weF F fagEdma wom F UE I9E A W RIS | |
State the importance of the hazard function. If the hazard rate of a component is given
by: ey | 0015, £ <200
~ 10025, ¢t >200
then find an expression for the reliability function of the component. 10

v fofar @ @' uar weaar § Of6 sigan e elifaem @@ w1 swm wfafew
1.4 # B ® R mm w, e fGwaar 9@ W= @@ (W E UE)
2000 W B, TH 9§ H GRS A YRy A A R | Al fawear 9@ & FA w e
TR 8, A aRE Fafr F R\ fava g g @ whem w@ i |

A manufacturer finds that on the average, a television set is used 1-8 hours per day.
A one year warranty is offered on the picture tube having a mean time to failure (MTTF)

of 2000 hours. If the distribution of time to failure is exponential, then determine the
percentage of tubes failing during the warranty period. 15

20 Wa R QT A gEer g Hf M, S AN d T R
s gugeh frEw @R @ sww fife ok ag vt fe @ owew frew # R
ar G

g @& | Qe f e e G | Qi i "e
Item No. No. of defects Item No. No. of defects

1 2 11 6

2 0 12 0

3 4 13 2

4 1 14 1

5 0 15 0

6 8 16 3

7 0 17 2

8 1 18 1

9 2 19 0

10 0 20 2

The number of defects on 20 items were recorded as given above :
Use a suitable control chart to identify whether the process is in control or not? 15

JOEE AR SUHRHT & SifgEt A Gdeqrsi H O GHHAEC | YAE §s o9 4@
100 #Gi &1 THh agfee ufied fraem @ fola fom = R | e 99 @ SR
&I € afg 2 ¥ e Qqupt o ¥ | Al wied I &R 1% @ R s
AT &R 5% ¢ A SIGE AR IUHIHT &k TREHT B AW HIC |

Explain the concepts of producer’s and consumer’s risks. It has been decided to sample
100 items at random from each large batch. We reject the batch if more than 2 defectives
are found. If the acceptable quality level is 1% and the unacceptable quality level is
5%, then find the producer’s and consumer’s risks. 20
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3.(a) ufth Wt M| G| 1 T sren i | dieeste-fhfa g @ v Aif |

Explain M|G|1 queuing system. Obtain Pollaczek-kinchine formula. 15

3.(b) ﬁwﬁﬁaaw&aﬁmmmomﬁﬁrmmmmﬁmﬁq:

"SRR  Store
I I I Iv Sqﬁ-i';—}f)ly
50

Al 4 6 8 13
B|13 11 10 8 | 70
T
Fackory I(): 14 4 10 13 | 30

9 11 13 8 | 50
AR Demand 25 35 105 20
Use MODI method to solve the above transportation problem. 15
3.() fomen fify =1 swm wE @ difwo
FfRTERT 2z =2x, +x, + X,
fra wfosrdi & sl 4x, +6x, +3x; <8

2x1 +3x2 —SX3 =4
Sﬁ'{xl,xz,x3 =0,
Use two-phase method to solve :
Maximize z=2x; +x, + X3

subject to the constraints 4x; +6x, +3x; <8
3x1 —6x2 —4X3 <]
2x +3x, =5x3 =4
andxl,xz,x:;BO_ 20
4.(a) frafafea e woma awen & ga Hifvw .
FfEaHIR 2 = 3x, +5x,

e wfqerat & sfafa 3x, +2x, <18
x <4
X, <6
3ﬁ( X1, X2 = ().
ww&ﬁg@mm%mmqﬁ%ﬁawwml
Solve the following linear programming problem :
Maximize z=3x; +5x,

subject to the constraints 3x; +2x, <18
X <4
Xy <6

and x;, x, =0.
Discuss the change in C; on the optimality of the optimal basic feasible solution. 15
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4.(b)

4.(c)

5.(a)

5.(b)

5.(c)

w fmtar @ o FEdt @ wfy @ s S § 600 A H mafd WAl wget
21 & sty 7g & 3k dMem-wrer 60 X whi s wia @ € | g A@nE
iy @k 80 TR £ Wiw P () RfE ey WA (SRR MR Fifed)
(i) f seaw ey A smufd A zEaw sy SR (i) 20 whiva sfeE SR 40%
FRY FA ¥ FEfUd FA A H{ gg |

A manufacturer has to supply his customers with 600 units of his product per year.
Shortages are not allowed and storage amounts to 60 paise per unit per year. The set

up cost per run is Rs. 80. Find (i) economic order quantity (ii) optimum period of supply
per optimum order and (iii) increase in the total cost associated with ordering 20 per

cent more and 40% less. 15

T Wi A A W e % T W F fu e e omm ) v s
5 ¥ Tg wiyeyt @ g & 7 3R Fafafea afom ww gg

yiedt @ | 1 | 2 |3 | 4| 5|6 |7 |8 |9]10
aeq 43 | 49 |37 | 44 | 45 | 37 | 51 |46 | 43 | 47

gferR 516 s 7|7 |4 |86 | 41]6

mer 3R iR GfEt @ SwEn e o difeg foh wmr weew femw § @ 2
(n=5 & fau fear B, d,=2326 3R d;=0-864)

A machine is set to deliver the packets of a given weight. Ten samples of size 5 each
were examined and the following results were obtained :

Sample No. 1 2] 3 4 5 6 71 8 9 |10
Mean 43 | 49 | 37 | 44 | 45 | 37 | 51 | 46 | 43 | 47

Range 5 6 | 5 7 7 4 8| 6 4 16

Use mean and range charts to check whether process is under control. (Given for n =35,
d,=2-326 and d;=0-864) 20

gus ‘B’ SECTION ‘B’

SR F ydemEa: sEetid gaEn et d aren fifvg ok el & sneem we
& foq g eudiea <AaR @t fafy @ wwEE |

Explain Zellner’s seemingly unrelated regression model and the feasible generalized least

squares method of estimating the model. 10
T wiey @EEm @A (TL.UALTE.A.) & WEEl @ §Hersy |
Explain the functions of N.S.S.O. 10

7g W g T o farforan weror s €, o) fedl ¥ = B, + B, X, +uy F wTIAIEA
AR A e B W ARG R I RO w1 W R |

Obtain the generalized least squares estimators in the two-variable model
Y, = B, + B, X; +u; assuming the heteroscedastic variances are known and obtain their

variances. 10
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5.(d)

5.(e)

6.(a)

6.(b)

6.(c)

TFe GHEI & el AT GHGT A TYIART A I T ISA1F JET AT & 7 HHS
TgFT aviq ifog |

Why is it considered desirable to convert gross scores to some standard scores ? Define
‘standard scores’ and ‘normalised scores’ and describe how they are derived. 10

s oA @ W, st fafiafeq e ag-aront # F =4 F a9 foiga € ok Fiem
F W@l W Wl @ qd wHARY

g x

Age x Iy dy Px | 9 | L« T, eg my
30 762227 ? ? ? ? 27296632 Y3 ?
31 758580 | - — - - ? ? -

Fill in blanks which are marked with a query in the above skeleton life table and explain
the meaning of the symbols at the heads of the columns. 10

T (ARIMA) fredf & aam & fou ame-Safew fafy @ & amen @i |
Explain Box-Jenkins methodology to build ARIMA models. 15

frafafaq siwsl & 2005 F IR W 2006 & fau Fafe-gmss &R Fifw
() amerfe fafy grr ek (i) wia smumat & fafy grr, sk st feeft Sifo -

EARININCIS Y A B C D E F
Commodities

2005 ® IIAER {ET 6 | 6 ] 6 4 1
Quantities consumed in 2005

2005 # T 575 5-00 6-00 8-00 2-:00 | 20-00
Prices in 2005

2006 # T 6-00 8-00 9-00 10-00 1-50 | 15-00
Prices in 2006

Prepare the cost of living index for 2006 on the basis of 2005 from the above data by
(i) aggregative method and (ii) method of weighted relatives and comment. 15

‘Tea dRYHl ¥ Gefid W ks SAT3T | ARG & faeslt @R & faww A st
F Al H wE Hif |

Explain price statistics relating to ‘Price Quotations’. Elucidate publications of data
concerning foreign trade of India. 20
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7.(a)

7.(b)

Tt c(x, 1) I T (x, x+1) § Afeesi & W@ FFIE € IR fx, ) TG T (x, x+0)
¥ 99 wieensit @ Mud U@ @ S wfeen S=El #1 AW ol €, W W | WA
q o R X (o ) F wwEE dfed €| 99 g fR

(7 OF 1
(B-a) G(t)

Bf(t)z ;c,flt 6-c&f (ﬂ_a)+

et () s el ST # |
éf(t)wmtmﬁﬁn%mwa{%l
G () smferd amT S R R
e Tref axar @ ¢ oK £ F 9 el g6 s oo o

fear gam 21
&c,&fmsr:csﬁzf%ﬁﬁamﬁam%l

If c(x, 7) denote observed proportion of females in the age group (x, x + f) and f(x, ?)
is the observed proportion of females giving birth to female children in the age group
(x, x+1) at time ¢. Let us assume that X is uniformly distributed in (@, B). Then show

that

(7 OF 1
(B-a) G,(1)|

Bf (t)= rAC,flt 5‘ca'f (B—a)+

where ]}(t) is the estimated total fertility.
f)’f (t) is the estimated female birthrate at time ¢.

Gf (t) is the estimated General Fertility rate.

fc, f]¢t represents product moment correlation coefficient between ¢ and f
given t.
6’c, 6'f are observed standard deviations of ¢ and f respectively. 15

Mew &R (I, 99.) ¥ AT F oWEAA § 0 ME HF, F A i fafy s wem
1 v T | T ST (TdEE) e, @ afw wiem & e ower fw
27

60 TS ¥ Uw qdeEw w1 fawEEdEar e 065 ¥ | wEw & feqar wwan fear S
=ifen arfes @-wgaay (FeF FRAIA) o7 9 095 & WY ? Thew H e H
A T SR A T wRA R e TS RO FWE 99 7135 geerd wd
I TE wdEw & fawEEdHEa w=moe e

7 HXS-B-STSC



7.c)

8.(a)

8.(b)

8.(c)

What do you mean by Intelligence Quotient (1.Q.) ? Describe the procedure and test of
measuring [.Q. How does an aptitude test differ from an Intelligence Test ?

The reliability coefficient of a test of 60 items is 0-65. How much the test should be
lengthened to raise the self correlation to 0-95 ? What effect will the doubling and tripling
the test’s length have upon the reliability coefficients ? What is the reliability of a test
having 135 comparable items ? 15

JEU wAAT H AT () HGRAig Hiforg |

1
gyfzu o qle_‘J‘(:ﬂJHt Lyye dx
el g, g x WH FA F IR Uh a9 & HoR WA H Wiidear # |

1 dsg
78 0 fag fifsw f ux=—0|i1+ }
£y dx

&t £y S gt wemm ¥ |

Define instantaneous force of mortality (u,).

1 1
ShOW that qx = E .“Oﬂx+t lx+t dx

where g, is the probability of dying within one year following the attainment of
age Xx.

1 de’
Also prove that [y =—|1+—=
Pop dx

where 82 is the complete expectation of life. 20

@aeaay ®1 g ? e qkom wn g ¢ fwm fafear (Rafwefefad) & fag
Meshes-Fate (Goldfeld-Quandt) TO&@W 3R &R (Glesjer) TI&W &I GHATT |

What is autocorrelation ? What are its consequences ? Explain the Goldfeld-Quandt test
and Glesjer test for heteroscedasticity. 20

frafafea f-wiiexn yomeht K sfimaa (sritfRwrfafad) f s Hifg .

Buiyiu+Buya vy Xy +Y 12X =y,
Bor i + By yor ¥V 21 Xy +Y 22 %o, = Uy,

f@ m wfww € (1) 7n2=0 1,=0 3R (i) m=0 7,=0

Check the identifiability of the following two-equation system :

Buyi+Biaya +v 11Xy Y12 % =1y,
Boi Y1+ By Yoy ¥V 21 %1 +V 20 Xy =y,

Given the restrictions (i) 7,=0 7%,=0 and (i) ;=0 ¥,=0 15

A&l (Leslie) smegg &1 aviA difsrg sk wwfe wemw & fog dwlt smoqg qadie @
Tuiq ifSg |

Describe Leslie matrix and describe Leslie Matrix Technique for the population projection.
15
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CHILSERVCES (A0 Xtz
wifeaht (oa-a=-11)

Fruffa gm : o= a0 s1fersham 31 : 250
T9A-UA Tt fae srgew
(I 3 ¥ @ Frfafaa fd # Fon gEurEs Tieu)
zait ome W £ S @ wmvel § favifa € qon R o s A B9 T R
Irfigan I F diE T 6 IW oA ©
o G 1 3R 5 sifEr § qur 9 uwE #§ ¥ Ui @Ue § HH-8-FH Tk Y AR o9 T 6 I )
yF WA /9T % e Fraa e 3w | e T )
st % I e wiftrra e § @ Sn e, e sgE s vom-vm # fre e R, iR g A 6 e
T TH-TE-IW (o Ho To) Y % guys W ifha fifds wm w fen s =ifew) wiferpa wrem &
afafees o foreht mem 8 for@ g S W FE o7 & e
el wod &1 I 2 F foru ol wEa @), SAfee W i qur e wE ¥ ¥ gfua i)
o /fm, St Eaw® B, TN % I 3 H 9 W A sifwa fag )

st % IR ) TR FHEER S| At wen T @, @ 9 F 3w A A A Seht =\ ag I s o
T B T-He-IW Y i el Siel g UB A1 36k W B TE €T F FRI FE AR

CRNA-S-STSC

STATISTICS (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Charts/Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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1.

WUus—A / SECTION—A

(a) webH TE0 3R 3 e § faven Aifvw) v v e seem § R 9t aiedd &

(b)

fafsra &t <t ==men fifs | gemse % o wee @ %9 fage frn s gear )

Distinguish between process control and product control. Explain the various
sources of variation encountered in a process control study. Suggest how they
can be eliminated from the process.

ABC Ut &1 Jau Tk 99 3918 & 990F & 9 W fo=m o w1 21 39 afeie # fuita
wmTd & 4,000 F ArawEEdr @ | 7w A 8, S faht go, afted-a @ sii arffe
Torsht T | 39 IcuTe 1 S Aol Uk 9N @ | YSUT % U9 1 R F S Frefeiad ®

fersbt go71 (¥) wiEar | fadaig e (€)  Sifesar faght 7raT (3eTear) i

3 0-2 1 0-3 2000 0-3
4 0-5 2 0-6 3000 0-3
5 0-3 3 0-1 5000 0-4

e argfes® west & gwn 81, 32, 60, 04, 46, 31, 67, 25, 24, 10, 40, 02, 39,
68, 08, 59, 66, 90, 12, 64, 79, 31, 86, 68, 82, 89, 25, 11, 98, 16 W fa=mR
HIY 3 30 IgHA H T FA g (TE A F o veelt 3 A @ enf)
10 SR % TTER W 39 ufEismT & fore sfaa e o1 sigar (Rgere) $ifs)

The management of ABC company is considering the question of marketing a
new product. The fixed cost required in the project is ¥ 4,000. Three factors are
uncertain, viz., selling price, variable cost and annual sales volume. The
product has life of only one year. The management has the data on three
factors as under :

Selling Price  Probability |Variable Cost (€) Probability | Sales Volume (units) Probability
©)
3 0-2 1 0-3 2000 0-3
4 0-5 2 06 3000 0-3
5 0-3 3 01 5000 0-4

()

Consider the sequence of thirty random numbers 81, 32, 60, 04, 46, 31, 67,
25, 24, 10, 40, 02, 39, 68, 08, 59, 66, 90, 12, 64, 79, 31, 86, 68, 82, 89, 25,
11, 98, 16 and using the sequence (first 3 random numbers for the first trial,
etc.), simulate the average profit for the above project on the basis of 10 trials.

Ife N(t) U @6l UshH B 3R s < t 8, @ P(N(s) = k| N(t) = n) I8 shifsg 3t feoaofi ifsm)

If N(t) is a Poisson process and s<t, find P(N(s)=k|N(t)=n) and comment.

CRNA-S-STSC/25 2
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(d) Qe % fagia & HA-H Fwewmd hit It 27 AfFafm fem o fuftdew e # ava fifse)
vem faeg e wat & for sfsfia fafy &1 awemsw)

What are the assumptions made in the theory of games? Describe the maximin
principle and minimax principle. Explain the algebraic method for games
without saddle point. 10

(e) Sfaa-udieor wENT § We-aoid F FT HEW B¢ URR-2 & @e-afvid Widedl H TERT Feh,
TR e, fStaeT 7167 0 B, & UrEell & 3Teheid &1 auig Hife |

What are the importances of censoring in life-testing experiments? Discuss the
estimation of parameters involved in exponential distribution with mean 6,
using type-2 censored sample. 10

2. (a) UH UHA 8 YAH G2 WY n = 5 I & wfaeel ford sa 81 foreft forer wquran-stfsrereqor & ferg
X 3 R % 9H! &t fraren wmar 81 25 ufdew! i uHha @ & 916, 81 9H 4 § X =20
3 R =4-56.

(i) X 3R R fau fim-fpm frmmor diand = &7
(i) afe 3t wiem (I) Fa welifa o &, @ v ume fomem &1 e difsg)
(iti) = ST 6 wsem Seured wemE: sfeq 21 afe fafdw 1945 &, Ot wem amed & an
o 3tk e a1 27
(iv) 3 YW WA 24 W IHEGEHG & a1 2, A UUH Wadl Jidew W IH @ d F
g 1 sl Wik @ 87
(dy =2-326, D; =0, D, =4-918, Dy =0,
D, =2-114, A=1-342, A, =0-577,
Az =1-427, C, =0-940, B; =0, B, =2-089)
Samples of size n =5 units are taken from a process every hour. The X and R

values for a particular quality characteristic are determined. After 25 samples
have been collected, we obtain X =20 and R =4-56.

(i) What are the three-sigma control limits for x and R ?
(i) Estimate the process standard deviation if both the charts exhibit control.

(iii) Assume that the process output is normally distributed. If the
specifications are 19 +5, what are your conclusions regarding the process
capability?

(iv) If the process mean shifts to 24, what is the probability of not detecting
this shift on the first subsequent sample?

(dg =2-326, D, =0, D, =4-918, D5 =0,
D4 =2-114, A=1-342, A, =0-577,
Az =1-427, C4 =0-940, B; =0, B, =2-089) 15
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(b)

()

(@)

(b)

TF AgA Feq I aRea i fSeeR Asn wee o 3R eTpfd wee B R wiew @
Heheqed Bo 3R favaaHiaar wem wm i) a7 off qwiis 5 sfa s % 3w faseq
% YR W, 924 a9qH, FeR 3t g™ fawadr & % §ge & 2|

Define a Weibull distribution with scale parameter o and shape parameter f.
Obtain the hazard function and reliability function of the model. Show also
that the distribution satisfies increasing, constant and decreasing failure rate
based on suitable choice of the shape parameter.

& Ful Frefafaa weor-ufoeem wrEifaf &1 g =t 2—us ofesd fomn = @ u= %
10% % aeR | afe faest # 2% o1 3@ *u0 7 Iyl &, @ T when R s ], s
Tg iR R faan S 21 afe st R men w= 5000 3 & 10000 FhEE % A |
JEAAT &, A AT 9 AT ZR GUET F IR H F1 g Gohd 8¢ I Tedo o o o 0-05 2,
A T Ig AT IuHTeRT S 3 g e wdt 27

A company uses the following acceptance-sampling procedure—A sample
equal to 10% of the lot is taken. If 2% or less of the items in the sample are
defective, the lot is accepted, otherwise it is rejected. If the submitted lot varies
in size from 5000 units to 10000 units, what can you say about the protection
by this plan? If 0-05 is the LTPD, does this scheme offer reasonable protection
to the consumer?

TH IJHIE I Fl 50 HWE] F qEE 9% deH hl IS 7, T T W@ B Tt B
FaTdl IRt a1 il AarE W A w2 T T IR R

T =1 2 3 &, 5.6 ¥ B9
FAVAUA S af F FaaESle™ : 5 36 55 63 68 73 79 87 97 100

Wt T TTTIE AT FAT B, Selfeh IGEF qRE a9 WA & fou yfqad wdff s 27 8 afm
1g & foes fore @an it @amé g A B da1 i sid oers w1 @ e ae e wawrekal
T 9e § ¥ U W eIl i INfig ar 27

It is planned to raise a research team to a strength of 50 chemists, which is to
be maintained. The wastage of recruits depends on their length of service
which is as follows :

Year - | 2 3 4 5 6 T 8 9 10

Total percentage who

have left by the end of year : S5 36 55 63 68 73 79 87 97 100

What is the required number of recruitments per year necessary to maintain
the required strength? There are 8 senior posts for which the length of service
is the main criterion. What is the average length of service after which the next
entrant expects promotion to one of these posts?

T Ufth WUt 1 T S wEeee|l M/M/ 1 U guneft it smen i o gus -
EXT 7 1 Faifere | = srafy e it e oft fifs)

Explain the structure of a queuing system. Explain M/M/1 queuing system
and obtain steady-state solution. Also calculate busy period distribution.

CRNA-S-STSC/25 4
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()

(@)

(b)

UF FOA W TH a6 # 50 HHIE qoh B Bl B, T8 I HIW KA $ wih & 9] A fafdd 2
Toh! @ € 240 ufd e @ 3t gu d 8000 e & #it 21 Y% AYfd I AN T
& foru @ 1,050 iR fecfiadt & fau @ 1,650 2, s&f% gifcen @ma ws v § aiid g &
25 ufawr sgAa 21 78 7Fd gC R B it i srgafa 9 2, F % o swam e Aifa
77 27 7 faveur 2 fir S afe st AT B FH B F T 0 AN H ST FEAT
aredt 87 afe Fuh € 360 ufd WX F foru FHfoa swdt 8, @ wha @ w0 87

A company that operates for 50 weeks in a year is concerned about its stocks
of copper cable. This costs ¥240 a metre and there is a demand for
8000 metres a week. Each replenishment costs ¥ 1,050 for administration and
¥ 1,650 for delivery, while holding costs are estimated at 25 percent of value
held a year. Assuming that no shortages are allowed, what is the optimal
inventory policy for the company? How would this analysis differ if the
company wants to maximize its profits rather than minimize cost? What is the
gross profit if the company sells the cable for ¥ 360 a metre?

frerferfiga Wask Trumm wwen &1 gt qve fafy =1 s o et
AFRAHI Z = x; +2x, +3x5 — X4
1 wfqerai & sfaia
x; +2xy +3x3 =15
2x; +xy +5x3 =20
X; +2Xx5 + X3 +Xx4 =10
X1, Xo, X3, X4 20
Use penalty method to solve the following linear programming problem :
Maximize Z =x; +2xy5 +3x3 — X4 ?
subject to the constraints
x; +2x9 +3x3 =15
2x; +xy5 +5x3 =20
XxX; +2xy + X3 +x4 =10
Xq, Xg, X3, X4 20

TF WRARA S q6E # @l o aiterer w2, 3l aag-aneft {9 qwig 18 ) anes-ad
F1 ITAT F T FH-Y-FH 5 G H FAHHH A1 =AY 37 IgHT H AL Ffrg i
¥ s w1 o =man 8 R o & S F foe ares-aa 3w e w s g
Sl fasmmehrer S8 2

Regh-sag Sag-fagh
38 Fo JEYH ST 3T Fo T T
1 7:00 AM 8:00 AM 101 8:00 AM 9:15 AM
2 8:00 AM 9:00 AM 102 8:30 AM 9:45 AM
3 1:30 PM 2:30 PM 103 12 9ETR 1:15 PM
4 6:30 PM 7:30 PM 104 5:30 PM 6:45 PM

T WE % T 36 v &1 ot Ig@ i Sl oo ® snerfa B =)

15

20
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An airline that operates seven days a week has the time-table shown below.
Crew must have a minimum layover of 5 hours between flights. Obtain the
pairing of flights that minimizes layover time away from home. For any given
pairing, crew will be based at the city that results in the smaller layover :

Delhi—Jaipur Jaipur-Delhi
Flight No. Departure Arrival Flight No. Departure Arrival
1 7:00 AM 8:00 AM 101 8:00 AM 9:15 AM
2 8:00 AM 9:00 AM 102 8:30 AM 9:45 AM
3 1:30 PM 2:30 PM 103 12 Noon 1:15 PM
4 6:30 PM 7:30 PM 104 5:30 PM 6:45 PM
For each pair, also mention the city where the crew should be based. 15

(c) rgehfieh Sfererm TESHTE 1 27 Uoh geRiis Sfaee e gasy, fees fag p =001,
o =0-05, p, =0-06 IR PB=0-10 &I

What are sequential sampling plans? Suggest a sequential sampling plan for
which p; =0:01, « =0-05, p, =0-06 and B =0-10. 15

@Ues—B / SECTION—B
5. (a) T=fafaa sisel w gafea smifis faft w1 v fifse i wgfs g it e fifm
Frae &1 g7 (€ | wfa 10 freimm)

Iy
FIH 2001 2002 2003 2004
1 75 86 90 100
2 60 65 72 78
3 54 63 66 72
4 59 80 82 93

Apply the method of link relatives to the following data and calculate the
seasonal indices :

Price of Rice (in ¥ per 10 kg)

Year
Quarter 2001 2002 2003 2004
1 75 86 90 100
2 60 65 72 78
3 54 63 66 72
4 59 80 82 93 10

(b) e s e Y = +BX +u & o 3R B & 3fo TdAo THo Sehe! % Ufd=gd sl & areA
3T JEROT T Fead hiforT |

Derive the means and variances of the sampling distributions of the OLS
estimates of o and B in the two-variable linear model Y = o +BX + u. 10

CRNA-S-STSC/25 6



()

(d)

(e)

(@)

(b)

(c)

yeferd Gahadil o, TR y = Vi + X;y + u R =R i, 5@t y & (nx 1) wfew g, v, o
(nx(g-1) ME B, X; TF (nxk) AR 8| Ahed H fgewo =gan a0 fafy % fog
el s geaa i)

Consider, in the usual notations, the equation y =Y;f+ X vy +u, where y is an
(nx1) vector, Y; is an (nx(g-1)) matrix, X; is an (nxk) matrix. Derive the
equations for the two-stage least square method of estimation.

afe a7 aroft # IaEhfaar wem 1(x), x 3R x +1 % = e ¢ qon foeh fomm ke & @
% fou oy 40 i 41 W Sfaq & i yemen wAw: 21-39 @9 3R 2091 ¥ Z, IR
140) =41176, T 31 41 T Tga- aTcl SATHAT hl T F1d HIfT |

If the survivorship function [(x) in life table is linear between x and x +1, and
complete expectations of life at ages 40 and 41 for a particular group of
persons are 21-39 years and 20-91 years respectively and [(40) =41176, find
the number of persons that attain the age 41.

frfafaa soarar 527 & fou ghew a6 x % T (7-T6e!) 1 afeher I

x | 1| 2] 3] 4] s
Fl2]3]8 |6 |1

(T=rft JEm= S |Rvfl g8 "o 9 H @t TE 2)

Compute the T-scores corresponding to test score x for the following frequency
distribution :

x | 1| 2|3 4]|s
fFl2]3]81]|e66

(Cumulative Normal Distribution Table is given in Page No. 9)

TF To 3o THo To (p, q) WA H FH a0 & 7w 37k a1 AMES %! ARe Hiferg |

Explain Akaike information criterion for order selection in an ARMA (p, g
process.

EHgEsY T 1 gReya i | R 2Ean @@ % fou e gfem @0 87 w=fad g
#, To R0 (TawwryEt)(1) faeis & @y, eyl ¥ = XB+u & Afteman gwifaar smehem &1
Fuig Hife

Define autocorrelation coefficient. What are its consequences for ordinary least
squares? Discuss the maximum likelihood estimation of the model, in the
usual notations, Y = Xf +u with AR (autoregressive)(1) disturbance.

airenfi sifhel & W it fafr & smen fifs) () stfwst % T F forg Teeh ywRET @ iR
(ii) 3Menfier Icre @ weift fafim aoehla iRt g wa o ™ el ot avia ifs)
Explain the method of collection of industrial data. Describe the (i) official

publications for data collection and (ii) statistics collected by the various official
agencies pertaining to industrial production.

10

10

10

15

20

15
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(b)

(c)

(b)

(c)

Heddr 7 % fafim geee & 87 376 a6 fou 3tva vd sty i smen il

What are the various indices of mortality measure? Explain the purpose and
procedure for standardizing them.

RO Gehal & @1y, sHeE i Fedl & fau gfgam a% um i, st e s @
Pt)=—2L . t>0 B>0, r>0% 5w sa Rl o Tuit bt oft vty i

Tl
With  usual notations, obtain logistic curve as given by

Pl = Ir'(ﬁ k t>0,pB >0, r >0 for population growth model. Also discuss its
el

any three properties.
fora a@ @ 9qul SFemar X (o TWho 3TRo), Hehel S & (Sflo 310 3TRo) 3R F2 T4 &
(THo Mo 3Mo), TS % Teh W14 % &9 #, Th-gr 9 f B 27

In what way do total fertility rate (TFR), gross reproduction rate (GRR) and net
reproduction rate (NRR) differ from one another as a measure of reproduction?

ook Yod YoIhich hl Tl hdl M HLdl 27 Ak oI YU % TIE Th! H qUH RIS |
FY T &, Ieare 3 IS o YHIh! bl HE-UTE! Y AT AT
How does the concept of wholesale price index work? Describe the major

components of wholesale price index. Explain the methodology of index
numbers of area, production and yield in agriculture.

G/M/1 Tt &t =men Fifsm it qwfse fF womh-seeen s fag womeft § o s
&l 2|

Explain G/M/1 model and show that the steady-state arrival point system has
a geometric distribution.

e e(x), 99 TR FHIE #, MY x qF UEEA & A, [(x) ARE § 9 y@F Afe g0 ™
S % o ast it gemstt &1 3fwd 2, 31 g(x), 3T x q% g % W16, Th Y H A H
TifereRar B, @t fag ifse %

1-(e(x)—e(x+1)
l+e(x+1)

qx) =

If e(x) is the average number of complete years of life lived by each of [(x)
persons in life table population after attaining age x, and g(x) is the probability
of dying within one year following the attainment of age x, prove that

1-(e(x)—e(x+1)
l+e(x+])

q(x) =

* * k

CRNA-S-STSC/25 8
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ARON : TRl THE S

Table : Cumulative Normal Distribution

‘Nx)=fj;:é%:e‘g/2dt

X 00 01 02 03 04 05 06 07 08 -09
0 ‘5000 -5040  -5080 5120 5160 ‘5199  -5239  -5279  -5319  -5359
1 5398  -5438  -5478 5517 5557 ‘5596 ‘5636 ‘5675 5714 ‘5753
2 5793  -5832  -5871 5910 5948 ‘5987 ‘6026 ‘6064 6103 ‘6141
3 6179 6217 6255 6293 6331 ‘6368 ‘6406 ‘6443  -6480 6517
4 6554 6591 ‘6628 ‘6664 6700 6736 6772 ‘6808 6844 6879
5 6915 6950  -6985  -7019 7054 7088 7123 7157  -7190 7224
6 77257 7291  -7324 7357 7389 7422 ‘7454 7486 7517 7549
7 7580 7611 7642 7673 ‘7704 7734 7764 ‘7794 7823 7852
8 7881  -7910 7939 7967 7995  -8023  -8051  -8078  -8106 ‘8133
9 8159  -8186  -8212  -8238  -8264 ‘8289 8315 ‘8340 8365  -8389
10 ‘8413  -8438  -8461 8485 8508 ‘8531 ‘8554  -8577 8599  -8621
11 8643 ‘8665 8686  -8708 8729 ‘8749  -8770  -8790  -8810  -8830
12 8849  -8869  -8888 8907 8925 ‘8944  -8962  -8980 8997 9015
1-3 ‘9032 ‘9049 ‘9066  -9082 9099 9115 9131  -9147 9162 9177
1-4 9192 -9207 9222 9236 9251 ‘9265 9279  -9292 9306 9319
1-5 9332 -9345  -9357 9370 9382 9394 9406  -9418 9429 9441
16 9452 ‘9463 ‘9474 9484 9495 9505 9515  -9525 9535 9545
17 ‘9554 ‘9564 ‘9573 9582 9591 ‘9599 9608 9616 9625 9633
1-8 9641 ‘9649 ‘9656 ‘9664 9671 9678 ‘9686 ‘9693 9699 9706
19 9713 9719 9726 9732 9738 9744 9750 ‘9756 9761 9767
2:0 9772 9778 9783  -9788 9793 9798  -9803  -9808  -9812 9817
21 9821 9826 9830 9834 9838 9842 9846 9850 9854 9857
2:2 9861 ‘9864 ‘9868 9871 9875 9878  -9881  -9884  -9887 9890
23 9893 9896 9898 9901 ‘9904 9906 9909  -9911 9913  -9916
2:4 9918 9920 9922 9925  -9927 9929  -9931  -9932 9934  -9936
2:5 9938 9940  -9941 9943 9945 9946  -9948  -9949 9951 9952
2:6 9953 9955 ‘9956 ‘9957 9959 9960 ‘9961 9962  -9963 9964
27 9965 ‘9966 ‘9967 9968 9969 ‘9970 9971 9972 9973  -9974
2:8 9974 9975 9976 9977  -9977 9978 9979  -9979 9980  -9981
2:9 9981  -9982  -9982 9983 9984 9984  -9985  -9985 9986 9986
30 9987  -9987  -9987  -9988 9988 9989  -9989  -9989 9990 9990
31 9990 9991  -9991 9991 9992 9992 ‘9992  -9992  -9993  -9993
32 9993 9993 ‘9994 ‘9994 9994 9994  -9994  -9995  -9995  -9995
33 9995  -9995  -9995 ‘9996 9996 9996 ‘9996  -9996 9996 9997
34 9997 -9997 _ -9997 _ -9997 9997 9997 9997 _ -9997  -9997 9998
X 1282 1645 11960 2326  2:576 3090 3291  3-891 4417
o(x) 90 95 975 ‘99 :995 ‘999 ‘9995 99995  -999995
21-0(x)] 20 10 05 02 01 002 001 ‘0001  -000001
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CIVIL SERVICES (MAIN)EXAM- 2023

DETACHABLE
qifeaeht (wem-w= 1)
STATISTICS (Paper II)
RetRa @ : @ T Siféram 3 : 250
Time Allowed : Three Hours Maximum Marks : 250
e-u et fafw s

I 3 & of Frafafea fdst o Fon aauwgEs 98 |
=i s W & S Y @vet ¥ Renfra € @ R ok sl AW A ST R
IfigaR & F T FET 6 I o § |
o7 TE 1 3R 5 FfEd € T v § ¥ TS guE ¥ TH-A-F T T g di
WAt % IR G |
&F T /9 % forg Fa s s e fog g |
T ¥ IR 96t Wit e #§ frd s e, e sea AT way-u= § fomam 4w R,
3K 36 WTEW F1 WE ING TH-98-IR (FLH..) IR F gays w st iy wm w
%ﬁgﬂmwlm&ﬁm%aﬁﬁﬁmﬁwﬁwﬁ%@mwmﬁiﬁaﬁ
|

freft T BT IR 3 F Fru et sheka |, At 7 e auT e TE ®9 § g Hig |
ﬂ/ﬁa,aﬁm@,m%w%ﬂmmam&qm|
Tt % SOt Y UET FAER A G | 7l FeT T A, A T F IR R A0AT RSO
T 7 IR v A T B | W -Te-IeR Y 7wl SIS g1 I8 AT Jaeh I H WE
9 q HE AT A1 |

QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.

Charts/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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Qqus ‘A’ SECTION ‘A’

1.(a)  wifeudht Joraan e (g, #g, @) & 9 1 a9 € ? SN W 3h! ravashar
T IR R "gE9 # ==t A | et # aRads F s ) w=t Hifg |

What do you understand by Statistical Quality Control (SQC) ? Discuss briefly its
need and utility in Industry. Discuss the causes of variation in quality. 10

L) fwm ® Z(t)=;i—laﬁ%ﬁa@(m)ﬂﬁ?RﬁﬁQ|3ﬂﬁﬁﬁmW

R(¢) Ty 3R 38 o=e fawerar 9 wen s (@A) s fifsg | aufaery
IASNIAT HeF UG 3iea Efie Siteq (T.3R.Te.) Wt s hifsg |

Consider an item with failure rate Z(¢) = t_tT Write down the survivor function R(r)
+

and hence evaluate Mean Time To Failure (MTTF). Also obtain the conditional
survival function and Mean Residual Life (MRL). 10

1.(c) Trafafea e wmw aaen @ 3rh fafy o1 Swm =& g0 fifg
TATHIE 4x, + 5x, + 6x3
e wfterat & siwta x, +x, =11

X1 — Xy <5

X3—=X =%, =0
Tx;+12x, =35
x20,x,20,x;20

Solve the following linear programming problem by using graphical approach :
Minimize 4x1 + SXZ + 6X3

Subject to x; +x, =11
X1 — X, <5
X3=X—%,=0
Tx, +12x, =235
x20,x,20,x;=20 10

1.(d) fo-=afs y-avh g« #, 9w G9a A A snegg fafae | f-aafe g-anh
A | R = &l v faas & aw § & foger R sowar € | faendt
B, A 7 TR H WA a1 § Ale {H, H} dfeq a1 & I {7, T} wfeaq Bar &
FqaT TGSt 4, Bt 3 T & AW IRl & | 4 H gae snegg fafag | faarst
A & foe sftean-=Fan (FF ) e & e fiftg ik 3@ we w=m fog
% gfenfya Fifs |

SKYC-B-STSC 2



1.(e)

2.(2)

2.(b)

In a two-person zero-sum game, write the payoff matrix in general notation.
Consider the two-person zero-sum game where each player tosses an unbiased coin
simultaneously. Player B pays X7 to 4 if {H, H} occurs or {T, T} occurs otherwise
player 4 pays %3 to B. Write down 4’s payoff matrix. Explain the Max Min criterion
for player 4 and hence define the saddle point. 10

7 e @ T R X, G g s @

HHAT AT P WA T | BIX, = 3| X, = 1] ¥ ww R |

Let X, be the state of a flea at time ¢

Find the transition Matrix P. Also obtain B[X, = 3 | X, = 1]. 10

FRargaE & fog e dfet & sma F0 g € 7 e i < emen w |
gt a9 i warsy fa w e gt sneania Bt € |
What do you understand by control chart for fraction defective? Explain its

construction. Give the theoretical distribution on which the control limits are based.
15

W A Sae wiEn & 50 aEgEt & wfied ft wiw & W | wdw et #
Qugel Saare fit we freeifaa aE T

e 1 2 3 4 5 6 7 8 9 10 11 12
duguidEenr [ 6 2 5 1 2 2 3 5 3 4 12 4
fm 13 14 15 16 17 18 19 20 21 22 23 24
Aupi frEem (4 1 3 5 4 1 4 3 5 4 2 3

uw I9geh e g s iR FeEw F fog s dif | i e %ﬁqnz
AT Rad! SN & forg gEmER ?
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2.(c)

3.(a)

Each day a sample of 50 items from the production process was examined. The
number of defectives found in each sample was as follows :

Day o224 '3 06 1 §« 9580041 13

No.of Defectives| 6 2 5 1 2 2 3 5 3 4 12 4
Day 13 14 15 16 17 18 19 20 21 22 23 24

No. of Defectives| 4 1 3 5 4 1 4 3 5 4 2 3

Draw a suitable control chart and check for control. What control limits would you
suggest for.subsequent use ? 15

T FFE A 1000 S & § | Afehia wfoeed B an seRid TR $3 § e e
g kg & aFa SR SR $1 whi o ® | v s ) @i St
H T& AT aean & i fon mar ok o afifes e § w89 A srewr-
FAT deEl H dged & fog W fofg forn wn | sweaw wiemem Ay fFaifa
Hife | fawerar wifleren AR € WS € -

ik 15 1 2 3 4 5
fasserar wfiran(p) 010 025 050 070 100

A factory has 1000 bulbs installed. Cost of individual replacement is US $3 while
cost of that of group replacement is US $1 per bulb respectively. It is decided to
replace all the bulbs simultaneously at fixed interval and also to replace the
individual bulbs that fall in between. Determine the optimum replacement policy.
Failure probability are given below :

Week 1 2 3 4 5

Failure probability(p) | 0-10 025 050 070 1-00

20

ﬁuﬁwﬁfﬁmmaﬂ%ﬁwﬁf@aﬁmmmaﬁmﬁﬁq:
AR Z = 3x; — x,
a1 wheret % siaia 2x+xy =2
x1+3x2$2
st4
x20,x,20

SKYC-B-STSC 4



3.(0)()

3. (b)(i)

3.(c)

Solve the following Linear Programming problem using Two Phase method :
Maximize Z =3x, —x;

Subject to 2x; +x, =2
x1+3x2$2
XZS4
x120,x2?0 . 15
frafafaa fraam awen R g hifve | wos 7\ weiat 7, 10, 07 3R IV & &1
A, B, C 3R D diga §t 9Frat St qufar € |

7= Machines
I o 1w
A[110 12 19 11
¥d B |5 10 7 8
Jobs C |12 14 13 11
D|8 15 11 9

Solve the above assignment problem. Cell values represent cost of assigning job
A, B, C and D to the machines 7, I, III and IV. 15

& i s wwen & fog &t fafaw -
AftrepaiaRRTT Z = 6x; —5x, + Tx3 + x4

e wfterat & sirta 2x;+4x, —x3tx, <4
X=X, +6x3+7x4 25
2x;+2x5 +4x3+5x4 =6
X +8xy +x3=7

x13ﬁTx4 mﬁlﬂ, xZBO,x:;?O

Write down the dual for the given primal problem.
Max Z = 6x1 —5x2 +7X3 +X4
Subject to 2x; +4x, —x3 + x4 <4
X; =Xy +6x3+7x4 25
2%, +2x, +4x3+5x4, =6
xl +8x2 +X3 =7

x, and x, unrestricted, x, =0, x3 =0 5

aifre frmr & genE snlis sy wEn (3.0.F,) Wied F@ € R wH ot T
sifiremon @t SaTsy |

TF F W AEE § 9% oo S H 12000 ST AWTER A€ H SR |
FRY AR 100 TR Wl 3meY B R vl af o S it awnia @i g F 20 wiava
whr T ¥ | @de g 50 ® Wit s R | W@ AR () i smewr wEm
(E.30.7,) (i) wia af st (&) H Fen (iii) Hw el & 9 W T |

5 | SKYC-B-STSC



4.(a)

What is a basic Economic Order Quantity (EOQ) model in Inventory Control and
state the assumption made.

A Company estimates that it will sell 12000 units of its products for the forthcoming
year. The ordering cost is 100 per order and the carrying cost per year is 20% of
the purchase price per unit. The purchase price per unit is ¥50. Find (i) EOQ
(ii) Number of orders per year (iii) Time between successive orders. 15

TF T A A W gt 3 ufer et (Rl @ 4 Fedar (frew) i sest
Ao & 1 gl (R gt #) ok Wi (o W gt #), fafi wet ) g aRaed
T Wi W g & am, fefafen st # wee § g €

D E F G SAEEC]

A 11 13 17 14 250
B 16 18 14 10 300
C 21 24 13 10 400

&

ATAFHRATY 200 | 225 275 250

RW 78 ¢ 5w ava Rt s wfema wat (o) ik et (frew)
F = § s Aifg | wE o iy @ SEm )| aRfe sl gEa ' we
o |

A Company ships truckloads of grain from three silos to four mills. The supply (in

truckloads) and the demand (also in truckloads) together with the unit transportation
costs per truckload on the different routes are summarized in the following table :

D E F G Available

A 11 13 17 14 250
B 16 18 14 10 300
C 21 24 13 10 400

Requirement 200 225 275 250

Purpose is to find the minimum-cost shipping schedule between the silos and the
mills. Use any method. Obtain the starting basic feasible solution. 15

SKYC-B-STSC 6



4.(b)(1)

4. (b)(ii)

4.(c)

M e & e fifera wfen grr fiffa & wiffs e &1 Sadee (F9e #)
JEWTIA: dfed ©, fords W= p= 160 W2 3R o FE Tk 9F & | o B Aftman
et 7 @1 BN afe A9e & S X F 120 e 3R 200 W F ST BN
wTfreRar 0-80 & ? (YA e WRVY U8 & 3@ H of TS B)

Suppose that the life in hours of an electric Gadget manufactured by a certain process

is normally distributed with parameters 1 = 160 hours and some . What would be
the maximum allowable value of o if the life X of the gadget is to have a probability
0-80 of being between 120 hours and 200 hours ? (Normal distribution Table is given
at the end). 10

AW AR X dshie B aedigs afth & S Ao yama: sfea @ fas wmw
py=3 MPa 3R oy = 02 MPa & S@f% Y=log,X ¥ | &war (vfw) 10 MPa ¥
T W AT T SR Bl Wiidhar 11§ ? (VO se & ford anolt srad gs
F4R)

Let the compressive strength X of concrete be log-normally distributed with
parameters py =3 MPa and oy = 0-2 MPa where Y = log,X. What is the probability
that the strength is less than or equal to 10 MPa ? (Normal distribution Table is given
at the end) 10

E feurdiied @R A9 AHASE FS & G G BT § | ATehl hl GG &
R W G § weedt d wen fraifka aa & fou, weus Frafafea sgee
H IEN AT © :

WSR # Areehi LEICE I e
6w Ht wE
183 1
496 2
68 JAftw 3

Tl Fed % IFER ATEH HER R Ie4d & s wer R 10 IeH wfd = |
T SFASe T Wi AT Tk I sied & o wrer 12 fme ® | = stse
& N n UTed I T e Wiikedr p, d iR |

7 SKYC-B-STSC



5.(a)

5.(b)

A departmental store operates with three checkout counters. To determine the
number of counters in operation based on the number of customers, the manager uses
the following schedule :

Number of customers | Number of customers
in store in operation
1to3 1
4t06 2
More than 6 3

Customers arrive in the counter(s) according to a Poisson distribution with a mean
rate of 10 customers/hour. The average checkout time per customer is exponential
with mean 12 minutes. Determine the steady state probability p, of n customers in
the checkout area. v 15

gvus ‘B’ SECTION ‘B’
gEwiat & Frfn # fg TW T weagt frgel @ wame ok w= difo |

State and discuss the important points which have to be considered in the
construction of index numbers. 10

F fef F e A §, e f @ A s ¥ feafafea ggae @
gt e TR
y=1500 +300x; x=1,23,..
et IRy 2000 €, x AT (=1 a¥) 3R y = arfifer S T AT F T G
2| S % T uE A€ F ¥ 4500 THEAT H I A e gl
3R S fiEm £ 5 Yo awe of € s =1 & = e s & forg @w Wi
Tedt i we TR @A |
() ¥R T Al B wen K affs sitea Ihg @R ?
Gi) @t B i feR frm af § R adam difis e F SR |
ST ?
(iii) a¥ 2020 = fo focht F wen & s W |
(iv) fRu e e waf wdiaor & wavar () &1 € ?

(v) St & adar st ewar A Tt siftreran s ST @ 2020 W E 2

SKYC-B-STSC 8



5.(c)

5.(d)

S.(e)

In a study of its sales, a motor company in Delhi obtained the following least square
equation :

y=1500 +300x ; x=1,2,3, ..
where origin is 2000, x units (=1 year) and y = total number of units sold annually.
The company has physical facilities to produce only 4500 units a year and it believes
that it is reasonable to assume that at least for the next decade the trend will continue
as before.

(i) What is the annual average increase in the number of units sold ?

(ii) By what year will the company’s expected sales have equalled its present
physical capacity ?

(iii) Estimate the number of sales for the year 2020.
(iv) What is the slope of the given linear trend equation ?

(v) How much excess of company’s present physical capacity is in this estimated
year 2020 ? ' 10

et 6 fryaadoar sk Jgar ¥ A9 W1 9N § 7 U s d favaseaan
AR Ayar & ST T AR B ?

R v e F Frvagdaar @, Wan F FE FRE, 0-80 F 0-90 TF qGMT T,
A @ whew F fog Juar iE 0-60 F Fga fRaw AW q& I wRE B ?

What do you mean by reliability and validity of tests ? What is the difference
between reliability and validity of a test ?

If the reliability of a test is raised from 0-80 to 0-90 by lengthening the test, a validity
coefficient of 0-60 for this test would be expected to increase to what value ? 10

FTEE Ifg W T ¢t R ©

n#) = 0-01 + 0-0001 2

af W =0 | TA SHEEAT 1,000,000 ¥, T T =30 R FEET 1 gt ?
The rate of increase of a population at time ¢ is r(f) = 0-01 +0-0001 2. If the
population totals 1,000,000 at time ¢ =0, what is the population at =307 10

At F ¥ PH-U1 I AN : WOET HeAT R (THIAEAR.) SR BT SATIRdT
® (TWALHR.), @ H AEN 99 A & Y, @@ s e s =ifee s
e TR w8 # WSl STeh | T e Igd a Sl 3 R SwERi
& el R |

Suggest which of the two measures : Morbidity Incidence rate (MIR) and Morbidity -
Prevalence rate (MPR) should be used to decide on the amount of medicine to be

sent to a Malaria affected area. Cite an example where the other rate can be useful.
10
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6.(2) =W w ¥ Rigia A R | w1 i Fwwor # gww S wgh wweE q
3 e ST £ 7 W y=ablct & T vaRt ¥ WS @ awEey |

Explain the principle of least squares. How it is used in fitting trend in time series
analysis ? Explain the fitting of trend for the curve y = ab'c". 15

6.() I w vt @ ufonfia A | w & g ww ot & e & oS
(whem) X FG ? AT H o & Hee @ fafay | Prafafea @ e 6
TTERar i Wi H |

@) Y=Y, +U

(i) Y =6+%,+U,

Define stationary time series. How would you test the stationarity of the given time
series ? Write the importance of stationary time series. Check the following time
series for stationarity.

() Y=L, +tU
(i) YL=0+Y,+U,

(i) ¥ =6Y%_,+U,; -1s8<I 15

6.(c) T frfrar ()RR & suffy o v o & faflm faftmt =
Fand | fww fEfaar & sof@fs gar @ & o Meedes-ie (Goldfeld-
Quandt) ¥ W&V F WY H FEARY | T WA R AN WA & ¢ HEEE
aiftraron ot ford |

JTNNT T R ] F forg, S 30 wRERt F wE-AwE 6 A9 A Geftd §, S H
4 FTAFAT H TEW F A1, WA 13 AU I 3ifow 13 VL0 F ATYR W GIER
AR W (ATE.TE.) FEEET AR Sk Heg N & e an e @

e 13 W@l F YR W G
¥ = 34094 + 06968 X;

( = 0-8887, RSS, =377-17, df = @aAHITe = 11)

SKYC-B-STSC 10



7.(a)

fea (7 91 &) 13 YO & AR W GHIHAV :

¥, =-280272+07941 X,

(* = 07681, RSS, = 15368, @a=aite (df) = 11)

IRh T W afomt & fou faww fanforar f sofdifa & sg & stk s
fred ford |

Fan, 1, s%) = 282, Fyy, 11, 19 = 446, F13, 13, 506) = 253, F13, 13, 104) = 3-82)

State the different methods of detecting the presence of heteroscedasticity. Explain

in brief the Goldfeld-Quandt Test for detecting the presence of heteroscedasticity.
Also write the assumption required to apply this test.

For a data on consumption expenditure in relation to income for a cross section of
30 families, after dropping the middle 4 observations, the OLS regression based on
the first 13 and the last 13 observations and their associated residual sum of squares
are as follows :

Regression based on the first 13 observations :

¥, =3-4094 + 06968 X;
(¥ = 0-8887, RSS, =377-17, df = 11)

Regression based on the last 13 observations :

¥, =-280272+0-7941 X,
(7 = 0-7681, RSS, = 1536-8, df = 11)

Check the presence of heteroscedasticity for the above given results and write your
conclusion.

Fay, 1, s%) = 2:82, Fyy, 11, 16 = 446, F13, 13, 506) = 253, Fyi3, 13, 19%) = 3-82)
20

I, % fou o Soge wafe &9 @ gF e Frafafea o @ gam fiftg

(1) Lx = lx i lx+l 3ﬁ—( (ll) Lx = lx — lx+l - dx
2 (log Ix = log lx+l) IOg Px
1 — idx+i
coe o_ %
(1) e, = 5 + ; i

11 SKYC-B-STSC



| = Sl (FeE) & Fee S A x q6 Sfad o

L = foax af Shfi @, & [, el & Sl g g x 3R A (x+ 1) &
4= _

dx:wﬁﬁﬁﬁmﬁﬁﬂmxaﬁtaﬂ)%aﬁ?ﬁ@?ﬁ%

Ix_lx+l

p,= 3T x % TH <Afh & AY (x+ 1) TH SHfaq @ Ht wifiewar €
) = g x W A Jemm

Derive, by starting from a suitable functional form for /,, the formula

(l) Lx — lx +lx+l and (11) Lx — Ix 2 lx+l = dx
(log lx - log lx+l) log Px
1 c idx+i
e o il
(i) e, > ; i
where

I, = members of the cohort alive at age x

L, = number of years lived, in the aggregate, by the cohort of /; persons between age
xand (x+1)

d, = number of persons dying between age x and (x + 1)

=1~ L+t
p, = probability that a person of age x will survive till age (x + 1)

) = expectation of life at age x 15

7.(b) () 400 fenRit ¥ uw e & ¥ | shEd 60 ® R AE frEew 12 ¥ | ZEHSF
AR A GHE @ WTH RTT S auE guet & g € | JUTE a6
d fa ™ 2

JUTITH GHG | 84 |78 |72 | 66 |60 | 54 |48 |42 | 36

(i) <@ G 1,2, ..., 10 N A GHent # st o wiea 50 3R Aeh forer
10 © I

SKYC-B-STSC 12



(1) 400 students are given a test. The average is 60 and the standard deviation is
12. Obtain the Z-score and the standard scores equivalent to raw scores. The

raw scores are given by
Raw scores | 84 |78 |72 | 66 | 60 | 54 | 48 | 42 | 36

(i) Convert the ten scores 1, 2, ..., 10 into standard scores with mean 50 and
standard deviation 10. 15

100-x
190

7.(c) T-ERO A [, = ¥ U™, 5<x<100,
ra ifsig
(i) wifear f6 O S W Ag 5 W W W0 R, 9@ A1G 60 IF Sfyq @ |
(i) R f wF wafr ot smg 30 9 § ' 3y 80 9% Shfdm @ |
(iii) Wi f s afw Smdr smg 40 9 @, a8 5 af F s W smwm |
(iv) 3Tg 40 W Sfad 6t Fem |

(v) wifkemar 6 30 9 &t g O i Afrdl § @ A ww Iy 80 OF
Sifaa w® |

100-x

, 5<x=<100,
190

On the life table with /, =
Find
(i) the chance that a child who has reached age 5 will live to age 60.
(i) the chance that a man of age 30 will live until age 80.
tiii) the probability of dying within 5 years for a man aged 40.
(iv) the expectation of life at age 40.

(v) the chance that of the three men aged 30 at least one survives till age 80.
20

8.(a) Y 3ffret & we A fafy A =y Hifsa |
(i) st & ae & forg Tohia wameHt & avi R |
(i) T Scare & waftm i o wiftEt grr vaa TR ™ sttt v aui
FHif |
13 SKYC-B-STSC



8.(b)

8.(c)

Explain the method of collection of agriculture data. Describe the

(i) official publications for data collection and

(i) statistics collected by the various official agencies pertaining to agriculture
production. 15

FERT WS ) (TR, ) 3R Ef weee X (ALTE.AR.) # OARR WY w |
A.UH. AR, =329 F F1 T & 7 WP o R (ALTE.IAR.) F I AR rEon
F AR o THEEU | g6 I R (SIARAR.) 3R dl woeE R (QTEIR.) F
i # gey frere |

Y. 3MR.IR.(GRR) & =men FIY 9 GRR(SLAR.AR.) >1, <1 a1 =1 & |

Distinguish between GFR and TFR. What is meant by TFR =3-29 ? Discuss the
merits and demerits of TFR. Construct the relationship between GRR and TFR.
Interpret GRR when GRR >1, <1 or =1. 15

& T T e A wonel B sfeEar f e R F fog s ek @it
yfyaat = SRy |

Frafifaa frafa fRfme atew, st & s Fako F fog @, ® R @ .

AN Fe 2 G = Byt By, — BT, + Uy,
frRs wem : I = ag+ ay¥yy + Uy

T A A W-fERke waw 0 T, = oy + Y + Uy

AT gga : ¥, =C+L+ G,

i

C = SUNF &

Y =31

I = fm@w

T =&

G = WSR =9 3R

Us = Afe (feeedfa o)
Hieer ¥ sidwiid =X (endogenous variables) C, I, T 3R Y & 3R qEMEiRa =R
(predetermined variable) G Ry, %I

FH W AN oK WUITet § Wedeh aRteRur i sfiemar (smisfRewmfafdt) di st
X, 3R W T A qorredt h 9T W | e fased ford |
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State the order and rank conditions to check the identifiability of the given system
of simultaneous equations.

Consider the following extended Keynesian model of income determination :

Consumption function : C, = B, + B,Y, — BT, + U},

Investment function I, = ay+ogY,  + Uy
Taxation function : T, =+ nY, + Us
Income Identity Y, = C,+ 1+ G,
Where

C = Consumption expenditure

Y = Income

I = Investment

T = Taxes

G = Government expenditure and

U’s = the disturbance terms.

In the model the endogenous variables are C, I, T and Y and the predetermined
variables are G and Y, ;.

By applying the order condition, check the identifiability of each of the equations
in the system and of the system as a whole. Write your conclusion. 20
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areft ; g A 92
Table : Cumulative Normal Distribution
X 1 & _t2/2
x) = —e dt
bt Wy

X 00 -0l 02 03 -04 -05 06 07 -08 -09
0 5000 -5040 5080 5120 ‘5160 5199 5239 5279 5319  -5359
-1 5398 5438 5478 5517 5557 5596 5636 ‘5675 ‘5714 ‘5753
2 5793 -5832 ‘5871 5910 -5948 5987 6026 6064 ‘6103 6141
3 6179 6217 6255 6293 6331 6368 6406 6443 6480 6517
4 6554 6591 6628 6664 6700 6736 6772 6808 6844 ‘6879
5 6915 6950 6985 7019  -7054 7088 7123 7157 ‘7190 7224
6 7257 7291 7324 7357 ‘7389 7422 7454 7486 7517 7549
7 7580 ‘7611 7642  -7673  -7704 ‘7734 7764 7794 ‘7823 ‘7852
-8 7881 7910 7939 7967 ‘7995 8023 ‘8051 ‘8078 8106 8133
9 .8159 -B186 8212 . 8238 8264 8289 ‘8315 . -8340 8365 ‘8389
1-0 8413  -8438 8461  -8485 -8508 8531 . 8554 8577  -8599 ‘8621
11 8643 ‘8665 -8686 ‘8708  -8729  -8749 8770 8790 ‘8810 ‘8830
12 8849 -8869  -8888  -8907  -8925 8944 8962 8980 ‘8997 9015
13 9032 ‘9049 9066 9082 9099 9115 9131 9147 9162 9177
14 9192 9207 9222 9236  -9251 9265 9279 9292 9306 9319
15 9332 -0345 9357 9370 ‘9382 - -9394 9406 9418 9429 944l
16 9452 0463 ‘9474 9484 ‘9495 9505 9515 9525 9535 9545
17 9554 -9564 9573 ‘9582 9591 ‘9599 9608 9616 9625  -9633
18 9641 9649 9656 9664 9671 9678 9686 9693 9699 9706
19 9713 9719 9726 9732 9738 9744 9750 9756 9761 ‘9767
20 9772 9778 9783 9788 9793 9798 9803 9808 9812 ‘9817
21 9821 9826 9830 -9834  -9838  -9842° 9846 9850 9854 9857
22 9861 -O864 9868 9871  -9875 9878  -9881 9884 9887  -9890
2:3 0893 9896 -9898 9901 9904 9906  -9909° 9911 9913 9916
2:4 9918 9920 9922 9925 9927  -9929  -9931 9932 9934 9936
2'5 9938 ‘9940 9941 9943 - 9945 9946 9948 9949 9951 9952
26 9953 9955 9956  -9957  -9959 9960 ‘9961 9962 9963 9964
27 -.9965 9966 9967 9968 ‘9969 ‘9970  -9971 ‘9972 9973 9974
28 9974 9975 9976 9977 ‘9977 9978 9979 9979 ‘9980 9981
2:9 9981 9982 9982 9983  -9984 9984 ‘9985 9985 9986 9986
30 9987 -9987 9987  -9988 9988 9989 9989 9989 9990 9990
31 9990 -9991 9991 ‘9991 9992 9992 9992 9992 9993 9993
32 9993 9993 9994 9994 9994 9994  -9994 9995 9995 9995
33 9995 9995 9995 9996 ‘9996 9996 9996 9996 9996 9997
34 9997 -9997 9997  -9997 9997 9997 9997 9997 9997 9998
x 1282 1645 1960 2326 2576 3090 3291 3891 4417
*x) 90 95 975 99 ‘995 999 9995 ‘99995 ‘999995
201~ ¢(x)] 20 ‘10 -05 02 01 002 -001 -0001 -000001
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